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ATTN: 8(e) Coordinator ' ' m“mm,
Dear Sir: 88940008019
SUBJECT: ACUTE TOXICITY OF EPIKOTE® 862 TO UNCUKHINCHUS FMYIALDD,

DAPHNIA MAGNA, AND SELENASTRUM CAPRICORNUTUM.

The following information is submitted under TSCA 8(e).

The toxicity of EPIKOTE Resin 862 (CAS Number 28064-14-4) to
rainbow trout (Oncorhynchus mykiss), freshwater zooplankter
(Daphnia magna), and freshwater unicellular alga (Selenastrum
capricornutum) was determined by exposure of the organisms to test
media prepared from saturated solutions of the test substance.
Note that the concentrations of the test substance varied with
time. The reported results are:

1. Oncorhynchus mykiss: The LC,,, 96-hours, was calculated to be
0.55 mg/liter,

2. Daphnia magna: The ECy;, 48 hours, was found to be 1.6
mg/liter,

3. Selenastrum capricornutum: The ECy;, 72 hours, was 1.8
mg/liter.

Attached is a copy of the report SBGR.92.237 entitled, "EPIKOTE

862: Acute Toxicity to Oncorhynchus mykiss, Daphnia magna and
This report is filed to provide information EPA may find useful.

In no way is it intended as a waiver of any rights or privileges
belonglng to Shell 0il Company as the reporting corporation, its

CU9327004.GTY




agents or employees. The reporting corporation, its agents and
employees, reserve the right to object to this report’s use or
admissibility in any subsequent judicial or administrative
proceeding against the corporation, its agents or employees.

This report has been compiled based on information available as of
the date of filing. The corporation, its agents and employees
reserve the right to supplement the data contained in this report,
and to revise and amend any conclusions drawn therefrom.

This report contains no confidential business information.
Very truly yours,

AR

R. N. Shulman

General Manager

Health, safety, and Environment
Shell 0il Company

GTY/sjh
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EPIKOTE® 862: Acute toxicity to Oncorhynchus mykiss,
Daphnia magna and Selenastrum capricornutum

(Experiment Number 4607)

SUMMARY :

The acute toxicity of saturated solutions of EPIKOTE 862 and dilutions of it
has been determined to the fish Oncorhynchus mykiss (rainbow trout), the
crustacean zooplankter, Daphnia magna and the unicellular alga, Selenastrum
capricornutum,

Saturated solutions of EPIKOTE 862 were prepared by mixing EPIKOTE 862 with
dilution water/culture medium for 24 h, after which the contents were allowed
to settle and the aqueous phase drawn off and either used or further diluted
before use in the toxicity test. For all of the toxicity tests, saturated
solutions of EPIKOTE 862 were prepared at 1000 mg/1.

For the test with Q. mykiss, dilutions of the saturated solution of EPIKOTE
862 resulted in a series of mean measured concentrations from 4.4 to 0. 1
mg/l. By the end of each exposure period the concentrations fell by an
average of 11 to 25% of the initial measured concentrations.

For the test with D. magna, dilutions of the saturated solution of EPIKOTE
862 resulted in a series of initial measured concentrations from 7.4 to 0.24
mg/l. By the end of the 48 h exposure period the concentrations fell by 8 to
26% of the initial measured concentrations.

For the test with S. capricornutum, dilutions of the saturated solution of
EPIKOTE 762 resulted in a series of measured concentrations from 10 to 0.31
mg/l. By the end of the 72 h exposure period the concentrations fell by 34
to 44% of the initial measured concentrations.

The acute toxicity of EPIKOTE 862 to 0. mykiss was determined in a 96 h
semi-static, sealed toxicity test with daily renewal of the test media.
Based upon mean measured concentrations of EPIKOTE 862 in the test media
over the relevant exposure periods the 24, 48, 72 and 96 h LCgp values have
been calculated to be respectively 1.1, 0.73, 0.55 and 0.55 mg/1.

The acute toxicity of EPIKOTE 862 to D. magna was determined in a 48 h
sealed static toxicity test without renewal of the test media. Based upon
mean measured concentrations of EPIKOTE 862 in the test media over the
duration of the test the 24 and 48 h EC5g values have been calculated to be
respectively 3.2 and 1.6 mg/1.

* Shell trade name
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The toxicity of EPIKOTE 862 to S. capricornutum was determined in a 72 h
sealed growth inhibition test in which the test medium was not renewed.
Based upon mean measured concentrations of EPIKOTE 862 in the test media
over the duration of the test and an analysis of the concentration of
chlorophyll a in the test media at the end of the test the 72 h ECq( has
been calculated to be 1.8 mg/l. The NOEC of EPIKOTE 862 to S. capricornutum
was calculated to be 0.24 mg/l.

0. 5 lho

H.C. Volger Ph.D., Manager & Director Research,
Shell Research Limited,

Shell Research Limited,
Sittingbourne Research Centre,
Sittingbourne, Kent, ME9 8AG, England.

Date: Q/ 743
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1. INTRODUCTION

The acute toxicity of EPIKOTE 862 to the fish, Oncorhynchus mykiss, (rainbow
trout) the crustacean zooplankter, Daphnia magna, and the planktonic alga

Selenastrum capricorputum was determined. These data were collected within
the framework of the assessment of hazard associated with the manufacture,
transport, use and disposal of EPIKOTE 862.

2. MATERIALS AND METHODS

2.1 Sample

The sample of EPIKOTE 862 was received from Shell Nederland Chemie B.V. and
was given the laboratory reference number ST92/100 (Appendix A).

2.2 Toxicitv testis
2.2.1 Test organisms

Oncorhynchus mvkiss Walbaum

Healthy O. mykiss fingerlings were obtained from Zeals Trout Farm,
Wiltshire, (Batch No. RT/117) and acclimated to the test conditions for more
than nine days beforve use (Appendix B; Appendix C). A sample of ten of the
fish used in the test had a mean length of 2.9 cm (range 2.8 to 3.2 cm) and
a mean weight of 0.4 g (range 0.16 to 0.34 g). The size of the fish were
below the size range recommended in the OECD guideline 203 5 + 1 cm (fish
acute toxicity test). However, the difference between the recommended and
actual size would not have affected the outcome of the test.

Daphnia magna (Straus)

D. magna, less than 24 h old, were taken from a laboratory culture. The
culture is derived trom a strain obtained (via ICI Brixham Laboratory) from
I.R.Ch.A., France (Appendix B,; Appendix C).

Selenastrum capricoyunutum (Prinz)

S. capricornutum weve taken from a semi-axenic laboratory culture. The
culture is derived tvom a strain (ATCC 22662) obtained from the American
Type Culture Collection, Maryland, Ohio, U.S.A. (Appendix B; Appendix C).

2.2.2 Preparation of test media

EPIKOTE 862 was not wholly soluble in water and did not form a homogeneous
and stable dispersicn on contact with water. Saturated solutions of EPIKOTE
862 were prepared bv mixing 1000 mg/1 EPIKOTE 862 with dilution
water/culture mediwt appropriate to each test (Appendix C) for 24 h in
sealed vessels with ainimum headspace. As a result of the components of
EPIKOTE 862 having similar solubilities in water, dilutions of the saturated
solution were prepaved at 500, 250, 125, 31 mg/l for the D, magna and S
capricornutum tests. and in addition, 15.6 mg/l for the test with 0. mykiss,
in dilution water/culture medium. After mixing the contents of each vessel
were allowed to stamt for 1 hour before drawing-off the aqueous phase for
subsequent testing.
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2.2.3 Test methods

The range of concentrations used in the definitive tests that are described
below were based upon the results of range-finding work.

0. mykiss: A sealed 96 h semi-static toxicity test was carried out with
daily renewal of the test media. The test vessels were 11 litre full-
volume, spherical, glass reaction vessels which were completely filled with
test medium. Quantities of dilutions of the saturated solution of

EPIKOTE 862 were added to the test vessels to give an approximately
geometrically spaced series ranging from 500 to 15.6 mg/l. An additional
vessel received no EPIKOTE 862 and served as a control. Ten 0. mykiss were
placed in each vessel. The vessels were then sealed with glass plates
ensuring that all air was excluded. The fish were not fed during the test.

At points throughout the test (3, 24, 48, 72 and 96 h) the fish were
observed and the numbers exhibiting toxic symptoms were recorded. The
symptoms were classified into one of five categories from (a) - no toxic
symptoms to (e) - dead (See Table 1). At 24 h intervals any dead fish were
removed and surviving fish were transferred to freshly prepared media. The
dissolved oxygen concentration and pH of the media in each test vessel were
determined at the start and end of the test and prior and subsequent to each
renewal of the test media. The total hardness and residual chlorine
concentration were determined in all fresh test media. The temperature of
water in an aquarium adjacent to the test vessels was determined at hourly
intervals throughout the test.

D. magna: A sealed 48 h static toxicity test was carried out without
renewal of the test media. The test vessels were 150 ml Erlenmeyer flasks
which were completely filled with test medium. Quantities of the saturated
solution of EPIKOTE 852 and dilutions of it were added to the flasks to

give approximately geometrically spaced series of -application rates ranging
from 1000 to 31 mg/l. There were two replicate flasks at each test
concentration. Two further flasks received no EPIKOTE 862 and served as
controls. Ten D. magna, less than 24 h old were added to each flask. The
flasks were then sealed with black screw-on lids that excluded air from the
vessel. After 24 and 48 h the numbers of immobilised D. magna were recorded.
D. magna were considered to be immobile if, when the contents of the flask
were briefly swirled they did not swim during a 15 second period of
observation. The pH and concentration of dissolved oxygen were determined in
each of the test media at the start and end of the test. The total
hardness of the control medium was determined at the start of the test. The
temperature of water in a flask adjacent to the test vessels was determined
at hourly intervals throughout the test.

S. capricornutum: A 3 day sealed growth inhibition test was carried out.
The test vessels were 300 ml full-volume Erlenmeyer flasks which were
completely filled with test medium. Quantities of the saturated solution of
EPIKOTE 862 and dilutions thereof in algal growth medium were added to the
flasks to give approximately geometrically spaced series of application
rates ranging from 1000 to 31 mg/l. There were four flasks at each
concentration. Seven further flasks received no EPIKOTE 862 and served as
controls. Three out of each set of four flasks containing EPIKOTE 862 and
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six of the control flasks were then inoculated with sufficient §.
capricornutum cells to achieve a concentration of 5000 cells/ml. The cell
concentration in each flask was then checked using a Coulter Multisizer
(Appendix B). The remaining flasks (one control and six flasks containing
EPIKOTE 862 ) were not inoculated and were used to determine particle counts
in the absence of S. capricornutum. Two glass marbles were placed in each
flask to ensure good mixing during incubation. The flasks were sealed with
glass stoppers and then incubated in a cooled orbital incubator (100
cycles/min) under constant illumination (~3000 lux) at a nominal temperature
of 22-26°C.

At the end of the test the growth of the cultures in the flasks was
determined by measuring the chlorophyll a concentration of a sample taken
from each flask. Chlorophyll a concentration was determined by boiling the
sample with methanol, filtering it and measuring the absorbance of the
filtrate with light of wavelength 665 nm and 750 nm (Talling and Driver 1963).

At the start and finish of the test the pH of each test medium was
determined using the method described in Appendix C. The temperature in the
test incubator was monitored at hourly intervals throughout the test.

2.3. Chemical analysis

For each of the toxicity tests samples of the test and control media were
analysed at the start and conclusion of each exposure period to determine
the concentration of EPIKOTE 862 present. Full details of the sampling and
analytical method procedures are presented in Appendix D.

2.4 Statistics

O. mykiss: The 24, 48, 72 and 96 h LCgy values (those concentrations causing
a 50% mortality after 24, 48, 72 and 96 h exposure) were calculated with
their 95% confidence limits using the moving average angle method (U.S.
Environmental Protection Agency, 1985).

D. magna: The 24 and 48 h LCgn values (those concentrations causing
immobilisation of S0% of the D. magna exposed for 24 and 48 h) were
calculated with their 95% confidence limits using the moving average angle
method (U.S. Environmental Protection Agency, 1985).

S. capricornutum: Effects were evaluated by expressing chlorophyll a
concentration as a percentage of mean control chlorophyll a concentration.
72 h ECgg values (those concentrations causing a 50% reduction in growth by
comparison with mean control growth after 72 h) were calculated with their
95% confidence limits by probit analysis using logjp. transformed
concentration values (Finney, 1971). The highest no observed effect
concentration was calculated using Williams' test (Williams, 1971, 1972)
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3. RESULTS

3.1 Water quality

The results of the water quality determinations are summarised below and
presented in full in Appendix C.

Parameter 0. mykiss D. magna S. capricornutum
Temperature (°C) 16 to 17 21 to 23 21 to 24
pH 6.9 to 7.9 7.7 to 8.5 8.0 to 10.3
Dissolved oxygen (mg/l) 7.9 to 10.4 8.0 to 9.2 N/D
.Tot;l hardness (mg/1) 254 to 268 174 N/D

(as CaC0O3)
Residual chlorine (mg/l) 0.02 to 0.04 N/D N/D

(N/D not determined)

The water quality parameters were generally in the preferred ranges for all
of the tests. However the following should be noted.

The total water hardness recorded during the test with Q. mykiss was above
the preferred maximum of 250 mg/l (CaC03) according to the OECD guideline
203 (Fish, Acute Toxicity Test). The recorded range of 254 to 268 was not
regarded sufficient to jeopardise the outcome of the study. The pH recorded
during the test with S. capricornutum was within the OECD guideline 207
(Alga, Growth Inhibition Test) of * 1 pH unit between all flasks at the
start of the test. By the end of the test, 72 h later, the pH in the flasks
containing the control medium and at measured concentrations of 0.24, 0.48,
0.93 and 2.0 mg/1 EPIKOTE 862 had risen by more than 1 unit. This reflects
good algal growth and is not regarded as sufficient to jeopardise the
outcome of the study.

3.2 Toxicity tests

3.2.1 Analysis of aquatic toxicity test media

The results of the analysis of the aquatic toxicity test media are presented
in Appendix D.

Figure D1, shows HPLC chromatograms of a standard solution of EPIKOTE 862
and of extracts from fresh and aged saturated solutions. The ageing of
solutions appeared to provide shorter retention time, probably more water
soluble material, probably alcohols formed by hydrolytic opening of the
opoxide groups. These were not present to any significant extent in the
EPIKOTE 862 standard. Because they were produced from the major components
of the test substance, the concentration of these shorter retention time
components would be a function of the amounts of the major components of
EPIKOTE 862 which dissolved, and not of the loading rate used to prepare the
water accommodation fraction. For that reason, dilution of a saturated
solution was the appropriate experimental technique to use for this study.
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For the test with 0, mykiss, dilution of the saturated solution of EPIKOTE
862 prepared at 1000 mg/l resulted in a series of mean measured
concentrations ranging from 4.4 to 0.1 mg/l at the start of the 24 h
exposure periods. At the start of the first eéxposure period, the mean
measured concentrations were about 50% of the mean measured concentrations
at the start of the subsequent three exposure periods. The reasons for this
were not investigated further. By the end of each eéxXposure period measured
concentrations fell by an average of 11 to 25% of the initial measured
concentration,

For the test with D. magna, the saturated solution of EPIKOTE 862, prepared
at 1000 mg/l, and the dilutions, resulted in a series of measured
concentrations ranging from 7.4 to 0.24 mg/l at the start of the 48 h
exposure period. The fall in concentrations over the 48 h exposure period
ranged from 8 to 26% of the initial measured values.

For the test with §. capricornutum, the saturated solution of EPIKOTE 862,
prepared at 1000 mg/l, and the dilutions, resulted in a series of measured
concentrations ranging from 10 to 0.31 mg/l at the start of the 72 h
exposure period. The fall in concentrations over the 72 h exposure period
ranged from 34% to 44% of the initial measured value.

The results of the toxicity tests are expressed in relation to measured
concentrations of EPIKOTE 862 in the test media.

3.2.2 Oncorhynchus mvkiss

The results of the toxicity test with 0. mykiss are given in Table 1}|.
Figure 1 is a plot of mortality of O. mykiss after 96 h exXposure to a range
of measured concentrations of EPIKOTE 862.

All of the 0. mykiss died after 4 h exposure to 4.0 mg/l of EPIKOTE 862. By
the end of the test all of the 0. mykiss had died at 4.0, 1.2 and 0.97 mg/ 1
and 50% had died at 0.55 mg/l. There were no mortalities or sublethal
effects of EPIKOTE 862 to O. mykiss at 0.24 and 0.16 mg/1.

The LCsp values, calculated on the basis of mean determined concentrations
of EPIKOTE 962 in the test media together with their 95% confidence
intervals are summarised below

LCsq (mg/1) 95% Confidence interval (mg/1)
24 h 1.1 0.99-1.28
48 h 0.73 0.58-0.93
72 h 0.55 0.41-0.69
96 h 0.55 0.41-0.69

3.2.3 Daphnia magna

The results of the toxicity test with D, magna are given in Table .
Figure 2 is a plot of the percentage of D, magna immobilised after .8 h
eXposure to a range of mean measured concentrations of EPIKOTE 862

After 48 h ekposure to EPIKOTE 862 all of the D. magna were immobil; .e. at
6.6 and 3.4 mg/l. At 1.6 mg/l of EPIKOTE 862, 55% of the D. magna wete
immobilised by the end of the 48 h exposure period.
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The 24 and 48 h ECgp values, calculated on the basis of mean determined
concentrations of EPIKOTE 862 in the test media over the duration of the
test were 3.2 mg/l and 1.6 mg/l respectively (95% confidence intervals 2.4
to 4.7 mg/1 and 1.2 to 2.2 mg/l respectively).

3.2.4 Selenastrum capricornutum

The results of the toxicity test with S, capricornutum are given in Table 3.
Figure 3 is a plot of the measured concentration of EPIKOTE 862 versus
growth inhibition measured by the concentration of chlorophyll a in the test
cultures at the end of the test. Based on the reduction in chlorophyll a
relative to controls EPIKOTE 862 in the test media, the 72 h ECg5p to

S. capricornutum was calculated to be 1.8 mg/l (95% confidence intervals 1.5
to 2.1 mg/l).

The highest no observed effect concentration (NOEC) of EPIKOTE 862 to
S. capricornutum was calculated to be 0.24 mg/1.

Signed: [ﬁa \j/]f- (Study Director)
Date: (/ /,/371/?3-
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Table 1 - Toxic symptoms exhibited by 0. mykiss exposed to a

range of concentrations of EPIKOTE 862

Observation time and symptom classification”

Mean O T R PP P LR PEL L EE LR EELEEEE Rttt
measured of 3h 24 h 48 h 72 h 96 h

concentration T I e TR LA T L L L L R D DL R Rttt il deieieeieiliieeietedteieiet ettt
of EPIKOTE 862 a b ¢ d e a b ¢ d e a b c d e a b c d e a b ¢ d e

(mg/ L)

Controt 10 10 10 10 10 10

0.16 10 10 10 10 10 10

0.24 10 10 10 10 10 10

0.55 10 10 10 10 S 5 5 5

0.97 10 10 9 1 10 10 10

1.2 10 10 10 10 10 10

4.0 10 6 4 10 10 10 10

* Symptoms classification

(a) Number of fish exhibiting no toxic symptoms.

(b) Number of fish swimming normally but exhibiting toxic symptoms e.g. increased cough frequency,
hyperventilation.

(¢) Number of fish swimming abnormally e.g. on side or back.

(d) Number of fish immobilised e.g. lying on bottom of tank or floating at surface, but still
alive. Fish in this category were removed from the vessels and their numbers added to the total
in category ‘e’ at subsequent observations.

(e) Number of fish dead.
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Table 2 - Immobilisation of D. magna exposed to a range of

concentrations of EPIKOTE 862

Mean
measured Number of Number immobilised
concentration D. magna
of EPIKOTE 862 24 h 48 h
(mg/1)
’ Control 10 0 0
; 10 0 0
0.23 10 0 0
10 0 0
0.4 10 0 0
10 0 0
0.79 10 0 0
10 0 0
1.6 10 0 5
10 0 6
3.4 10 9 10
| 10 3 . 10
} 6.6 10 10 10
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Table 3 - Growth of S. capricornutum cultures exposed to
a range of concentrations of EPIKOTE 862
Mean Mean
measured Chlorophyli a Mean chlorophyll a Chlorophyll a percent reduction
concentration concentration concentration concentration in chlorophyll a
of EPIKOTE 862 att=72h (ug/\) as a % of compared to
(mg/1l) (ug/l) controls controls
Control 130 139 128 - -
146 121
107 125
0.24 126 115 99 10
103 81
116 9
0.48 121 103 95 19
115 90
74 58
0.93 110 99 86 22
98 66
89 70
2.0 * 61 - 52
48 37
74 58
4.2 35 35 28 72
3 25
39 31
6.3 21 13 17 89
9 7
- 10 8

* Sample mistakenly discarded.

V7
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APPENDIX A

Title: COMPOUND CONTROL REPORT (Expt. Number 4607)

Test substance

Identity of the test substance

The data for the test substance released for use in this experiment are
tabulated below.

NAME EPIKOTE 862
CODE NUMBER 11262
BATCH (& OTHER) NUMBERS Tank 1126; Indent 9450/9909

TOXICOLOGY REF. NUMBER §T92/100

SOURCE Shell Nederland Chemie B.V., Pernis

DATE RECEIVED 31st March 1992

APPEARANCE Clear colourless viscous liquid

CHARACTERIZATION Actual analysis
Viscosity @ 25°C 3.51 Pa.s (ASTM D 445)
Epoxy group content 5900 mmol/kg (SMS 2026)
Colour (Pt/co) 45 (IS0 2211)

Ref. Certificate of analysis dated 24-03-92 supplied
by Shell Nederland Chemie B.V.

No claim of GLP compliance is made in respect of these
data.

DATE RELEASED 9th April 1992

Storage of this test substance

Following its arrival in Compound Control this test substance was stored
in the dark at ambient temperature.
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Stability of this test substance

The data sheet (EK1.1.102) supplied with this sample stated that. provided
EPIKOTE 862 was stored at normal temperatures in such a way that'mzisture is
excluded, the storage life should be at least one year. The storage conditions
employed complied with this provision, and therefore I consider that the test
substance was stable for the duration of this study.

Responsible . 30 October 1992
Practitioner “’i;;lz;afl////:::::?

“(si ure) (date)
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APPENDIX B

Title: MAINTENANCE/CULTURE OF TEST ORGANISMS (Expt. Number 4607)

The test organisms used in this experiment were maintained and cultured as
described below.

1. Procedure for the maintenance of Oncorhynchus mykiss Walbaum

0. mykiss for use in toxicity tests are obtained from commercial hatcheries.
On arrival at the laboratory the fish are given a batch number and are
inspected for signs of disease. The fish are placed in ~300 1, circular, self-
cleaning, fibre-glass tanks at a density appropriate to their size. The tanks
receive a continuous flow of temperature controlled water of a suitable and
defined quality (Appendix C). The fish are fed a maintenance ration of
Mainstream Trout Food No. 03 (BP Nutrition Ltd.), the quantities fed
depending upon the size and age of the fish and the temperature of the

water. Fish mortalities and dissolved oxygen concentration in the tanks are
recorded daily. The fish are held in a temperature controlled room, 13-17°C,
under artificial light with a 16 h light 8 h dark cycle. The fish are deemed
acceptable for testing if the cumulative mortality in the batch is less than
54 over a 7 day period preceding the test. The stock is not used for testing
if mortality exceeds 5% or if disease is apparent.

After a 48 h settling-in period, the fish are acclimated to the test
conditions for a minimum of 7 days before a test begins. They are not fed in
the 24 h preceding a test. At the conclusion of each test a sample of ten
fish used in the test are weighed (wet weight) and measured (fork length).

2 Procedure for the culture of Daphnia magna (Straus)

The laboratory culture of D. magna is derived from a clone held at ICI
Brixham Laboratory. The ICI clone was itself obtained from the Institut
National de Recherche Chimique Applique (I.R.Ch.A.), France.

For the first 14 days the D. magna are cultured in 1 litre pyrex glass
beakers containing 0.8 litre of reconstituted freshwater (Appendix C). From
Day 15 onwards they are cultured in a 2 litre beaker containing

1.5 litre of reconstituted freshwater. Each vessel and its contents are
referred to as a 'culture’'. New cultures are started with animals less than
24 h old, at a density of about 12 per litre. The cultures are held in a
temperature controlled room, nominally 18-22°C, under artificial light in a
16 h light 8 h dark cycle. The cultures are fed daily with a concentrated
suspension of Chlorella vulgaris to give a concentration of approximately
0.10 x 106 cells/ml. The C. vulgaris is obtained from a 5 litre culture
grown under semi-axenic conditions. Prior to use the C. vulgaris is
concentrated to about 100-200 x 106 cells/ml by filtration and resuspension
in reconstituted freshwater (Appendix C). The C. vulgaris 1is stored in a
refrigerator at 4°C and used within one week.

The water in the culture vessels is renewed twice weekly. Young are removed
daily using a pipette (if not required for testing) or sieve (56 mesh/cm).
Cultures are discarded when 28 days old.
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Young for use in acute toxicity tests are collected from the third brood
onwards of cultures aged between 15 and 28 days. 24 h before a test is set
up, any young present in the cultures are removed and discarded.
Approximately 23 h later, young for use in the test are removed from the
parent culture vessel and transferred to fresh culture medium. The young are
then left for one hour before selecting actively swimming individuals for
use in the test.

Young for testing are not taken from cultures which contain adults bearing
ephippia; these cultures are discarded.

3. Procedure for the culture of Selenastrum capricornutum (Prinz)

Axenic stock cultures of S. capricornutum are maintained on agar plates.
These are used to inoculate liquid cultures which, while in exponential
phase growth, are in turn used to inoculate test solutions.

Source

The axenic strain of S. capricornutum (ATCC 22662) was obtained from the
American Type Culture Collection, Maryland, Ohio, U.S.A.

Maintenance of cultures

Agar plates are prepared by adding 1.5% mass/volume agar to liquid medium
(Appendix C) prior to autoclaving. On cooling the agarified medium is poured
into 9 cm diameter sterile plastic petri dishes and allowed to set. The
algal cultures are streaked onto these plates and maintained under
continuous illumination at 18-22°C in a Gallenkamp vertical incubator. The
cultures are renewed approximately every fortnight.

Cultures in liquid medium (Appendix C) are initiated with cells transferred
on a sterile loop from an agar plate. The cultures are grown as 100 ml batch
cultures in 250 ml Erlenmeyer flasks for up to 4 days. The cultures are
maintained at 22-26°C in a Gallenkamp orbital incubator under constant
illumination (-~ 3000 lux).

Inoculation of test cultures

The quantity of inoculum introduced into each test vessel is sufficient to
give a concentration of 5000 cells ml/l. The cell concentration of an
exponentially growing stock culture is measured using a Coulter Multisizer
and the required inoculum volume calculated. All flasks used for a
particular test are inoculated from the same stock culture.
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APPENDIX C

Title: WATER QUALITY (Expt. Number 4607)

INTRODUCTION

The quality of the medium in which organisms are held, prior to and during
toxicity tests, can influence the results of the tests. This report gives
details of the quality of the media used for acclimation/culture, and for
testing, in the experiments described in the main report.

MATERIALS AND METHODS

Source and treatment

Oncorhynchus mykiss

The water used for maintenance of stocks and for the toxicity test with

0. mykiss is the laboratory mains supply. The water comes from two pumping
stations (Highstead and Eastling) controlled by the Mid Kent Water Company.
The water 1is obtained from bore holes in the chalk of the North Downs. The
only chemical treatment prior to its arrival in the laboratory is
chlorination to 0.1 mg/l.

In the laboratory the water 1is filtered (PALL MDY 1001 Y400) to remove all
particles larger than 15 pm (90% of particles greater than 10 upm) and
passed through activated carbon filters (Cano model CT) to remove chlorine
and organic contaminants. Both particle and activated carbon filter
cartridges are renewed as recommended by the manufacturers. Heat exchange
units (stainless steel and perspex) are used to adjust the temperature of
the water. Prior to use in tests the water is vigorously aerated for

several hours to ensure that no residual chlorine remains.

Samples of the water, after filtration but before aeration, are taken

at approximately 6 month intervals and analysed for a number of parameters
(Table C.1). These analyses are carried out by Mid Kent Scientific Services
Limited.

Daphnia magna

The water used for the culturing and testing of D. magna is a reconstituted

fresh water prepared by dissolving the following amounts of Analar grade
salts in Millipore #Milli-Q" filtered water:-

NaHCOCj3 192 mg/1
CaS0y . 2H70 120 mg/1
MgSOy . 7H70 240 mg/1
KCl 8 mg/l

This recipe has been recommended as one suitable for producing a 'hard’
water by the U.S. Environmental Protection Agency (1975).

Before use for culturing, a soil extract is added to the reconstituted fresh
water at a rate of 20 ml/1. The soil extract is prepared by autoclaving

100 g soil per litre of Millipore "Milli-Q" filtered water for 15 minutes at
120°C. Solids are removed by filtration through Whatman GF/C paper.

1S
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Selenastrum capricornutum

A nutrient medium is prepared by dissolving Analar grade salts in Millipore
"Milli-Q" filtered water. Nutrient concentrations are those described by
Miller and Green (1978) except that boric acid is present at 105 ug/1

(184 pg/l in Miller and Green), and sodium bicarbonate at 50 mg/1

(15 mg/l in Miller and Green).

The medium (excluding sodium bicarbonate) is autoclaved at 1.0 kg/cm2 for
15 min. On cooling, 20 ml/l of a 0.45 um millipore-sterilised solution of
sodium bicarbonate (2.5 g/1) is added to yield a final concentration of
50 mg/1 in the nutrient medium.

Water guality during stock culture, maintenance and acclimation

0. mykiss: The temperature of the water is monitored at hourly intervals by
a computer controlled thermocouple system which outputs to a dedicated
microcomputer. Temperature data are stored on the hard disc and can be
retrieved either as hard copy for visual inspection and reporting or on
magnetic tape for archiving. The pH, concentration of dissolved oxygen, and
total hardness are checked weekly. The pH measurements are made with a
calibrated pH meter. The dissolved oxygen measurements are made with a YSI
57 dissolved oxygen meter calibrated in air saturated water immediately
prior to use. Total hardness is determined by titration against EDTA in the
presence of ammonia buffer and a suitable indicator.

D. magna: The temperature of water in a beaker adjacent to the cultures
is monitored and the pH, dissolved oxygen concentration and total hardness
of each batch of culture medium used are checked, using the system and
procedures described for O. mykiss.

S. capricornutum: The temperature in the incubator is monitored using the
system described for Q. mykiss. The pH of the media is checked prior to use
with a calibrated pH meter. :

Water quality during tests

0. mykiss: The water temperature in a vessel adjacent to the test aquaria
was monitored as described previously. The pH and dissolved oxygen
concentration was determined in the control and each test media at the start
and conclusion of each exposure period. The total hardness and residual
chlorine concentrations were determined for each new batch of dilution water
used. Residual chlorine concentration is determined using a BDH Lovibond
Nesslerizer. All other determinations are made using the methods described
previously.

D. magna: The temperature of water in a vessel adjacent to the test vessels
was monitored as described previously. The pH and concentration of dissolved
oxygen in the control and each test media were determined at the start and
conclusion of the exposure period. The total hardness of the water used in
the test was determined. All determinations were made using the methods
described previously.

S. capricornutum: The temperature in the orbital incubator was monitored

as described previously. The pH of the control and each test media was
determined at the start and conclusion of the exposure period.

pis
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RESULTS

Quality of laboratory mains supply

The most recent data set and the range of values obtained since monitoring
of the laboratory water supply began are given in Table CIl.

Water quality during the acclimation of O. mykiss and the culture
of D. magna and S. capricornutum

The results of the determinations are given in Table C2 (0. mykiss),
Table C3 (D. magna) and Table C4 (S. capricornutum).

Water quality during toxicity tests

The results of the determinations are given in Table C5 (Q. mykiss),
Table C6 (D. magna) and Table C7 (S._capricornutum).

REFERENCES

Miller, W. E. and Green, J. C. (1978).

The Selenastrum capricornutum (Prinz) algal bottle test.
EPA-600/9-78-018.

U.S. Environmental Protection Agency (1975).

Methods for acute toxicity testing with fish, macro-invertebrates and
amphibians.

EPA-660/3-75-009.
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Table C1 - Quality of laboratory mains supply, after filtration (10 pm)

and passage through activated carbon.

Parameter Overall range Latest value

(12/10/89 - 26/5/92) (26/5/92)

(m = 5)

CONDUCTIVITY 519 - 534 522 (ps/cm)
pH 7.0 - 7.5 7.4
SAT. INDEX -1.08 - -0.1 ND {NO)
TOTAL SOLIDS 205 - 365 364 (mg/1)
ALKALINITY 254 - 264 264 (mg/l)
CARBON DIOXIDE ND - ND ND (mg/1l)
TOTAL HARDNESS 273 - 285 285 (mg/1)
PERMANGANATE VALUE <0.04 - 0.12 ND (mg/1)
TOTAL CHLORINE <0.02 - 0.02 <0.02 (mg/l)
PHENOL <0.5 - <5 <5 (pg/l)
TOTAL CALCIUM 106 - 110 110 (mg/1)
TOTAL MAGNESIUM 1.6 - 2.6 2.6 (mg/1l)
TOTAL IRON <0.01 - <0.02 <0.01 (mg/l)
TOTAL MANGANESE <0.02 - <0.02 <0.02 (mg/1l)
TOTAL MERCURY <0.2 - <0.2 <0.2 (pg/l)
TOTAL LEAD <5 - <5 <5 (pg/l)
TOTAL CADMIUM <0.5 - <0.5 <0.5 (pg/l)
TOTAL ARSENIC <5 - <5 <5 (pg/l)
TOTAL COPPER <0.02 - 0.09 <0.02 (mg/1)
TOTAL ZINC <0.02 - 0.03 0.03 (mg/1l)
TOTAL SODIUM 10 - 11 10 (mg/1l)
TOTAL POTASSIUM 1.0 - 1.4 1.1 (mg/1l)
CHLORIDE 17 - 19 19 (mg/l)
FLUORIDE 0.09 - 0.10 0.09 (mg/1)
NITRATE 3.9 - 4.0 4.0 (mg/1)
NITRITE <1 - & <1 (ug/l)
ORTHO PHOSPHATE 0.03 - 0.04 0.04 (mg/1l)
TOTAL SILICA 9.6 - 11.4 9.6 (mg/1l)
SULPHATE 4 - 6 6 (mg/1)
AMMONTACAL N <0.002 - <0.01 <0.01 (mg/1l)
ALBUMINOID N <0.002 - <0.002 ND (mg/1l)

ND = not determined
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Table C2 - Water quality during the acclimation of the Q0. mykiss

i.e. two most recent sets of readings prior to test

‘|Date : 24.8.92 : 2.9.92 :
H;;.;;;;;;;;E?&S'};;;ié;;;é';;'Q;;;i;'i;;;;;;i;i"] """ s - 17 |
'li;;;i’;;;;;'{l;;é;;;;'2;1;}{;;’&;&6;5"""""""]""é%i"]"'i%é """ |
'lpa|7e|73 """ |
:é;;é;;;;;éi;;';{éi;;;i;;;';;;;;;'E,;;}ii"'"'""]""éié"i"'éfé """ |

Table C3 - Water quality during the culture of the parents of

the D. magna used in the test

l
|Date | 23.6.92 | 26.6.92 |
[ |
| |
| Temperature (°C) [monitored hourly intervals] | 19 - 20 |
| e mmeameeeesssaressesssstessoessssioTITooTooITinnTi |
|Total water hardness (mg/l as CaCO3) | 170 - 176 |
| emameedeeessemeemessssesseeessssnonisnoon T |
| pH | 8.1 - 8.1 |
| e e eeemmesseasssessessssesessosTTeItooinoToTlT |
|Concentration of dissolved oxygen (mg/l) | 10.4 - 10.6 |

l I

Table C4 - Media quality during the growth of the

S. capricornutum starter culture

|Nominal temperature range (°C) | 21 - 23 |

jpH prior to use ’ | 9.7 |
I |
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Table C5 - Water quality during the test with 0. mykiss
I I I I I |
|Time (h) | 0 | 24 | 48 | 72 | 96
e S S
}Solution tested | Fresh | Old/Fresh | Old/Fresh | 0ld/Fresh | 0ld
e E L LT C T S
|Temperature (°C) [Monitored | 16 - 17
[at hourly intervals] |
| o
[Total hardness (mg/l as CaCO03) | 254 | - /260 | -/ 268 | - /25 | -
R R T T e RS
| | Control | 6.9 | 7.7/7.3 l 7.6/ 7.4 | 7.6/ 7.5 | 7.7
|pH e P
| | 31.2 mg/1 | 7.4 | 7.6/7.3 | 7.3/ 7.5 | 7.4/ 7.6 | 7.8
I R P D TP RPN
| | 62.5 mg/1 | 7.4 | 7.2/7.4 | 7.4/ 7.5 | 7.7/ 7.5 | 7.9
| L TP
| | 125 mg/1 | 7.3 | 7.7/7.3 | 7.6/ 7.5 | 7.8/ 7.5 | 7.9
! S LT TP S
| | 250 mg/1 | 7.3 | 7.6/7.4 | 7.7/ - | -/ - -
| LT T L TR RREE SN G S
g | 500 mg/1 7.3 17.9/ - re-7 -0 -7 - -
| T TR G S
| | 1000 mg/1 7.3 1 7.8/ - r-7 - 0 -7 - | -
e S
|Conc. of | | | I
|dissolved| Control | 10.4 | 8.9/10.2 | 8.7/10.0 | 8.6/ 9.8 | 8.7
|oxygen R T R
| (mg/1) | 31.2 mg/1 | 10.2 | 8.7/10.2 | 8.5/ 9.8 | 8.3/ 9.9 | 8.3
| R L EL L L LT PP
| | 62.5 mg/ | 10.2 | 8.4/ 9.9 | 8.3/ 9.7 | 8.4/9.9 | 7.9
| e ST L CECTEERR R I
| { 125 mg/1 [ 10.4 | 8.2/10.2 | 8.3/ 9.9 | 8.7/ 9.9 | 8.2
I P S
[ | 250 mg/1 | 10.2 | 8.0/10.4 | 8.2/ - b -/ - |
| L L LT PTG
I | 500 mg/1 9.9 | 8.9/ rF-7 - 't -7 [ -
| [ mmm o e el
I | 1000 mg/1 | 9.8 ]9.2/ - Ll -7 - 1 -7 | I
I I
I I
|Residual | I | I I I I
Ichlorine | | 0.04 | - /006 | - /0.06| - /0.02 ! |
|conc. [ | | | I I |
| (mg/1) | I I I I [ I
I I
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Table C6 - Water quality during the test with D. magna

I I [ I

| Time (h) | O | 48 |
{'i;;;;;;;;;;'i3é5'EQLQQL;;;A';;'Q;;;i;’;;;;;;;i;i"""’]"";i"i"ié """" |
\'%;;;i'A;;;;;;;'igg}i';;'é;éé;S"'"'°""""""""'°'] """" e |
}’;A""""""'"""""""""'i'é;;;;;i""""'"']"é'i"']°"é';"'f{
| {'6'53';;}i"’"""']"%'%"’]"’é';""{
| {'é'i';;}i""""'"]"%'é"']"'é';""l
| l’é'};’;g}i"""""]"é'i"']"'é'é""l
| }'i'é';;}i"""""'i"é'é'"i"'é'é""}
| l'S'L';g}i'"""""]"é'é'"]"’é'é""}
| l'é'é’;;}i"""""']'°é'é"'i"'é'é""}




- 28 - CONFIDENTIAL
SBGR.92.237

Table C7 - Temperature and pH during the test with S, capricornutum

| Time (h) | 0 | 72 |
{'é;r;;;;;;;;;iléii&;;ié;;;;';;'g;;;i;'ig;;;;;i.;i; """ 20 - o2 |
{.Ctl,so,ml,’
| pH R T T T T l
| | 0.24 mg/1 | 8.6 [ 10.1 |
| l'6'&5',;;}?"""'"""'"""”""}"'é';""[""ié';'"{
| {'{)’éé',;;}i"'""""""'""""""["'é'i""i""ié'é"'}
| Izog/1.83| """ o8|
| ]|A2mg/1|83| """ 02 |
| §63mg/1.83, """ 7|
l
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Title of Main Report: EPIKOTE 862: acute toxicity to Oncorhynchus mykiss,
Daphnia magna and Selenastrum capricornutum

Experiment Number: 4607
APPENDIX D
Author: D.D. Lad
Scientific Reviewer: M.K. Baldwin
Title of Appendix: Chemical analysis of test media
Summary: An HPLC procedure for the analysis of the test media

for Epikote 862 is described, and the results of the
analyses are reported.
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1. INTRODUCTION

A high-performance liquid chromatographic (HPLC) method was developed to
determine the concentration of EPIKOTE 862 in water. The substance is
extracted from the water using a Whatman ODS-2 octadecyl solid phase
extraction cartridge, then analysed by HPLC using a reversed phase column
with ultraviolet absorption detection. Calibration is by external
standardisation with solutions of EPIKOTE 862. The method is shown as
Attachment D1. The results of application of this method to the analysis of
aqueous test media from toxicity tests with Oncorhvnchus mykiss, Daphnia
magna and Selenastrum capricornutum are reported. The test media were
saturated solutions of EPIKOTE 862 or dilutions thereof. The highest
concentration test medium was produced by mixing 1000 mg of the test
substance per litre of untreated medium, then using the aqueous phase. The
lower concentrations were produced by diluting the highest concentration
medium with untreated medium.

2. EXPERIMENTAL

a. Sampling and analyvsis programme for the test media

0. mvkiss

The test media samples from the 0. mykiss tests were prepared freshly each
day for the duration of the test, which began on 7th September and finished
on 1llth September 1992. On each occasion a single sample of about 250 ml was
taken from the fresh and the old media with application rates of 0, 31.25,
62.5, 125, 250, and 500 mg/l, except where certain application rates had
been discontinued.

The test media samples from the D. magna and §, capricornutum tests were
taken at the start and at the end of the exposure periods. Samples for
analysis from these tests were received as follows: -

D. magna

30th June 1992, start of study (T = 0), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/1.

2nd July 1992, end of study, (T = 48 hours), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/1.
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S. capricornutum

7th July 1992, start of study (T = 0), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/l.

10th July 1992, end of study (T = 72 hours), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/1.

Note:- A portion of the control medium taken at each sampling time was used
for the determination of the percentage recovery during the analysis
procedure.

All samples were analysed on the day of receipt.

b. Analysis recovery determinations performed with test media analyses

Analysis recovery determinations were performed by adding, at the time of
analysis, a known amount of the test substance in acetonitrile to a
sample of control medium.

3. RESULTS

a. Results of analysis of samples from the aquatic toxicity studies

The HPLC chromatogram of EPIKOTE 862 is complex, with at least nine
components being visible. Four of them are large compared with the rest, and
the concentrations of EPIKOTE 862 in samples are measured using those four
peaks. It is assumed that the extinction coefficients for UV light at 230 nm
are the same for equal weights of the four major components. That is a
reasonable assumption for an approximation, since the absorptions are
caused, predominantly, by the aromatic rings in the substance, and they will
not be influenced much by isomerism. The larger molecular weight components
will have more aromatic rings in them, because they contain more diphenylol
methane units, so the absorption will rise as the molecular weight
increases. A series of typical chromatograms is shown as Figure D1.
Chromatograms from saturated solutions, especially aged ones, showed early
peaks which were absent or at low abundance in the standard solutions. These
were not included in quantitative measurements. The results of analysis of
the test media for EPIKOTE 862 are shown in Tables D1, D2, and D3. They have
been rounded up to two significant figures. Analytical recovery data are
shown in Table D4, for which the addition concentrations were from 0.2 to
2.0 mg/litre. The percentage recoveries ranged from 109% to 90%.

For the tést with O. mykiss, dilution of the saturated solution of EPIKOTE
862 prepared at 1000 mg/litre resulted in a series of mean measured
concentrations ranging from 4.4 to 0.1 mg/litre at the start of each of the
24 h exposure periods.

At the start of the first exposure period, the mean measured concentrations
‘of the dilutions, which ranged from 125 to 15.6 mg/litre, were about 50% of
the mean measured concentrations at the start of the subsequent three
exposure periods. The reasons for this were not investigated further.

o »
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By the end of each exposure period, measured concentrations fell by an
average of 11% to 25% of the initial measured concentration.

For the test with D. magna, the saturated solution of EPIKOTE 862, prepared
at 1000 mg/litre and then diluted, resulted in a series of measured
concentrations ranging from 7.4 to 0.24 mg/litre at the start of the 48 h
exposure period. The fall in concentration over the 48 h exposure period
ranged from 8% to 26% of the initial measured value.

For the test with S. capricornutum, the saturated solution of EPIKOTE 862,
prepared at 1000 mg/litre and then diluted, resulted in a series of measured
concentrations ranging from 10 to 0.31 mg/litre at the start of the 72 h
exposure period. The fall in concentration over the 72 h exposure period
ranged from 34% to 44% of the initial measured value.

Table D5 illustrates the way that HPLC profiles of extracts from fresh and
old saturated solutions of Epikote 862 compare with those from standard
solutions of that substance. The four components measured elute from the
HPLC system in the order A, B, C, D and, together, they comprise about 88%
of the total peak area. Comparing the relative areas of the four peaks for
the standard solutions with those from the extracts obtained during the D.
magna test media, which was chosen as being representative of all of the
test media used in this study, there was little change in peak A, the size
of peak B had increased by about 10%, and peak C had increased by about 30%.
The relative size of peak D had approximately halved. The components eluting
later than peak D, which were not quantified, were much less prominent in
the extracts from the samples than in the standard solutions. These
differences are probably a reflection of the different water affinities of
the various components of Epikote 862. There were no major differences
between the profiles obtained with extracts from fresh and old saturated
solutions.
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Table D1 - Results of anelysis of test media for EPIKOTE 862 dring the

0. mykiss test
Naminal corcentrations Concentration of EPIKOTE 862 (ma/l)
of EPIKDTE 862 pay 0 Day 1 Day 2 Day 3 Day & Geametric mean concentration
(mg/1) Fresh old Fresh oOld Ffresh Old fresh Old Day 1 Day2 Day3 Dayé Overall
0 (control) .01 0.3 0.01 <«©.01 .01 <«.0 .01 0.0 - 0.0 €0.01 0.01 (0.0D
15.6 0.10 0.12 0.2 0.20 0.6 0.6 0.19 0.6 o.11  0.21 0.16 0.17 0.1
N5 0.16 0.15 0.32 0.2 0.3 0.21 0.3% 0.2 0.16 0.27 0.2 0.30 0.24
6.5 0.39 0.27 0.66 0.47 0.73 0.78 0.7 0.53 0.32 0.5 0.75 0.6 0.55
15.0 0.66 0.45 1.9 1.60 - - - - 0.54 1.7 - - 0.97
0.0 1.27 1.6 - - - - - - 1.2 - - - 1.2
500 4.45 350 - - - - - - 4.0 - - - 4.0

Table D2 - Results of analysis of test media for EPIKDVE 862 during the

0. mega test
Nominal concentrations Carcentration of EPIKOTE 862 (mg/L)
of EPIKOTE 842 Fresh medium (T=0) Erd of test (T=2 days) Gearetric mean
(m/1) mg/t
0 (control) 0.0 <0.01 .01
.5 - 0.24 0.2 0.3
62.5 0.46 0.3 0.40
15.0 0.92 0.68 0.79
0.0 1.7 1.5 1.6
500.0 3.7 34 3‘.4

1000.0 7.4 5.9 6.6
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Table 03 - Results of analysis of test media for EPIKOTE 842 dring the
$. capricomutum test
Namiral concentration Corcentration of EPIKOTE 862 (mg/l)
of EPIKOTE 8&2 Fresh medium (7=0) End of test (T=3 days) Geametric mean
(/1)
0 (control) <0.01 <0.01 <0.01
31.5 0.3 0.19 0.2
62.5 0.64 0.36 0.48
1.0 1.2 0.71 0.93
0.0 2.5 1.6 2.0
500.0 5.4 33 4.2
1000 10 6.6 6.3
Table D4 - Results of recovery determinations with EPIKDTE 862 added to
btank media
Test Naminal Recovery (percent of that added)
corcentration Day 0 Day 1 Day 2 Day 3 Day &
(mg/litre)
0. mykiss 0.2 109 106 93
0. mykiss 0.2 0 9% 95
0. mykiss 2.0 93
0. mykiss 2.0 R
0. mykiss - 2.0 5
0. mykiss 0.5 107
0. mykiss 0.5 105
0. mega 2.0 %9
D. megra 2.0 %
0. mege 1.0 100
D. megna 1.0 101
S. capricormutum 1.0 100 xR
S._capricormutun 1.0 98 104
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Table D5 - Chromatographic profiles of EPIKOTE 862 standards and of extracts
from test media obtained during the D. magna te

Description Relative proportions of the four major
of sample HPLC peaks, assuming equal UV response€ (%)

Peak A(€) Peak B(¢) Peak c(c) Peak p(e)

2.5 pg/ml std. (3) 40.0 41.4 12.3 6.3
10  pg/ml std.(2) 40.4 40.9 11.9 6.8
Fresh 1 g/litre extract 37.5 44 .3 15.4 2.8
Fresh 500 mg/litre extract 36.9 44 .7 15.4 3.0
Fresh 125 mg/litre extract 36.9 44 .3 15.6 3.2
Fresh 31.3 mg/litre extract 37.1 441 15.0 3.8
0ld 1 g/litre extract 36.6 44.0 16.3 3.2
0ld 500 mg/litre extract 36.1 45.0 16.8 2.1
0ld 125 mg/litre extract 35.3 45.0 16.6 3.1
0ld 31.3 mg/litre extract  33.9 45.8 17.3 3.0
2.5 pg/ml std. (b) 40 .4 41.7 12.4 5.6
15  pg/ml std.(P) 40.2 40.7 12.2 6.9

(8) = run with the fresh extracts
(b) = run with the old extracts
(¢) = see figure Dl for the positions of these peaks in the chromatogram.
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Figure Dl - Typical chromatograms cobtained during the analysis of test media
for EPIKOTE 862

(a) Standard solution containing 10 ug/ml of EPIKOTE 862
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analysis of test media

Figure D2 - Typical chromatograms obtained during the
for EPIKOTE 862

25 mg/litre solution

(a) Extract from 72 hours old 31
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(b) Extract from analysis recovery containing 1.0 mg/litre of EPIKOTE 862.
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ATTACHMENT D1

METHOD FOR DETERMINING EPIKOTE 862 IN WATER

1. Summary

This method is intended for the determination of Epikote 862 in water at
concentrations down to less than 0.0l ppm m/m. The lower limit of
determination has not been established.

A Whatman ODS-2 octadecyl solid phase extraction cartridge, (200 mg/3 ml),
is pre-washed with acetonitrile, 5 ml, followed by distilled water, 20 ml.

A 100 ml portion of the aqueous sample is added to the reservoir and passed
through the cartridge at about 2 ml/min, followed by distilled water, 5 ml.
The eluate is discarded. The test substance is eluted from the cartridge
with acetonitrile, 5 ml, which is collected, adjusted to a known volume, and
analysed by HPLC.

2. Method

2.1 Sample Extraction

Because Epikote 862 will react slowly with water, the sample must be
extracted immediately and not stored. For each sample, take a 3 ml ODS 2
octadecyl Whatman solid phase extraction cartridge. Elute it with 5 ml of
HPLC grade acetonitrile followed by 20 ml of distilled water. Discard the
eluates.

Attach a sample reservoir onto the cartridge, then add a portion of the well
mixed sample of water. For samples containing nominal concentrations of

0.2 ppm or less of Epikote 862, a 100 ml portion is required. For
concentrations greater than 0.2 ppm, smaller portions are used. Pass the
water through the cartridge at about 2 ml/min, then pass through 5 ml of
distilled water. Discard the eluate. Add HPLC grade acetonitrile, 5 ml, to
the reservoir, and pass it through the cartridge at about 2 ml/min. Collect
the eluate in a.5 ml measuring cylinder and adjust the volume as necessary
to give extracts within the range of the standard solutions (see 2.3).

Along with each batch of samples, carry out the procedure with water to
which an accurate amount of the test substance has been added, for recovery
determination. Solutions containing approximately 0.2 mg/litre of the test
substance, made by adding a standard solution of the test substance in
acetonitrile to water, are convenient for the latter purpose.
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2.2 HPLC Conditions

The following HPLC conditions are suitable for analysis of the sample

extracts.

Column . 250 mm by 4.4 mm ID Lichrocart Cartridge packed
with Supersphere 100 RP 18.

Mobile Phase . 60% Acetonitrile in water (v/Vv)

Flow : 1.0 ml/min.

Injection Vol. ;50 ul

Detector . Ultraviolet absorption at 230 nm.

Using the above conditions the chromatogram has nine peaks, out of which
the first & major peaks are monitored to determine concentrations of
Epikote 862. The retention time depends on the condition and age of the
column.

9 3 Measurement procedure

Calibrate the HPLC system by injecting standard solutions of the test
substance in acetonitrile. Primary standard solutions are made by
dissolving the appropriate substance in acetonitrile to produce solutions
containing 1.0 and 0.5 mg/ml. They are stable in the dark at 4°C, for

one month. The range of standards needed will depend on the sensitivity
of the HPLC equipment, but solutions containing 2.5 to 15.0 pg/ml of
Epikote 862 are normally suitable. These are stable for one week when
stored at 4°C in a refrigerator. When a linear response has been
established using the first four peaks, inject samples and standard
solutions in an interspersed manner. Measure the concentration of Epikote
862 in the extracts from samples by comparing the sizes of the four major
peaks in standards with those from samples. Measurements can be on a peak
to peak basis, in which case there will be a nominal concentration for
Epikote 862 based on each of the four peaks, or on the total peak area for
the sum of the four peaks, in which case only one concentration value is
obtained. The latter method was used in this study.

Calculate the concentrations of the test substance in the original water
sample by applying a correction to take account of the concentration
factor produced by the method.
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R.N. Shulman
General Manager

Health, Safety, and Environment OFFICE OF
Shell Oil Company PESTICIDES ANO TOXIC
One Shell Plaza SUBSTANCES
P.O. Box 4320

Houston, Texas 77210 "Ay 0 3 1994

EPA acknowledges the receipt of information submitted by
your organization under Section 8(e) of the Toxic Substances
Control Act (TSCA). For your reference, copies of the first

EPA to your submission(s). Please cite this number when
submitting follow-up or Supplemental information ang refer to the
reverse side of this Page for “Epa Information Requestsn .

All TSCA 8(e) submissions are Placed in the public files
unless confidentiality is claimed according to the Procedures
outlined in Part x of EPA's TSCA §8(e) Policy statement (43 FR
11110, March 16, 1978). Confidential submissions received
pursuant to the Tsca §8(e) should
already contain information supporting confidentiality claims.
This information is required and should be submitted jif not done
So previously. To substantiate Cclaims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims®. This same enclosure is used to support
confidentiality claims for non-CAp submissions.

Please address any further correspondence with the Agency
related to this Tsca 8(e) submission to:

EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage
potential risks Posed by chemicals to health and the environment.

Sincerely,

Tt 4. O

T;:Z R. 0'Br{an
Risk, Analysis Branch

Enclosure
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Shell Oil Company

One Shell Plaza
P.O. Box 4320

@ QEHG - (043 - | 2DD:

i

October 8, 1993
Couhmeid s Reata

il

Document Processing Center (TS-790)
Office of Toxic Substances

i

U.S. Environmental Protection Age 2724

401 M Street, S.W. INIT  18/13/92
Washington, D.C. 20460

ATTN: 8(e) Coordinator N”"“mm "“' ”
Dear Sir: 889480008018

SUBJECT: ACUTE TOXICITY OF EPIKOTE® 862 TO UNCUKHYNCHUS MInL>>,
DAPHNIA MAGNA, AND SELENASTRUM CAPRICORNUTUM.

The following information is submitted under TSCA 8(e).

The toxicity of EPIKOTE Resin 862 (CAS Number 28064-14-4) to
rainbow trout (Oncorhynchus mykiss), freshwater zooplankter
(Daphnia magna), and freshwater unicellular alga (Selenastrum
capricornutum) was determined by exposure of the organisms to test
media prepared from saturated solutions of the test substance.
Note that the concentrations of the test substance varied with
time. The reported results are:

1. Oncorhynchus mykiss: The LC,,, 96-hours, was calculated to be
0.55 mg/liter,

2. Daphnia magna: The ECy,;, 48 hours, was found to be 1.6
mg/liter,

3. Selenastrum capricornutum: The ECy,, 72 hours, was 1.8
mg/liter.

Attached is a copy of the report SBGR.92.237 entitled, "EPIKOTE
862: Acute Toxicity to Oncorhynchus mykiss, Daphnja magna and
Selenastrum capricornutum.

This report is filed to provide information EPA may find useful.
In no way is it intended as a waiver of any rights or privileges
belonging to Shell 0il Company as the reporting corporation, its

CU9327004.GTY

us o7




agents or employees. The reporting corporation, its agents and
employees, reserve the right to object to this report’s use or
admissibility in any subsequent Jjudicial or administrative
proceeding against the corporation, its agents or employees.

This report has been compiled based on information available as of
the date of filing. The corporation, its agents and employees
reserve the right to supplement the data contained in this report,
and to revise and amend any conclusions drawn therefrom.

This report contains no confidential business information.
Very truly yours,

QI Ll

R. N. Shulman

General Manager

Health, safety, and Environment
Shell 0il Company

GTY/sijh

CU9327004.GTY
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EPIKOTE® 862: Acute toxicity to Oncorhynchus mykiss,
Daphnia magna and Selenastrum capricornutum

(Experiment Number 4607)

SUMMARY':

The acute toxicity of saturated solutions of EPIKOTE 862 and dilutions of it
has been determined to the fish Oncorhynchus mykiss (rainbow trout), the
crustacean zooplankter, Daphnia magna and the unicellular alga, Selenastrum
capricornutum.

Saturated solutions of EPIKOTE 862 were prepared by mixing EPIKOTE 862 with
dilution water/culture medium for 24 h, after which the contents were allowed
to settle and the aqueous phase drawn off and either used or further diluted
before use in the toxicity test. For all of the toxicity tests, saturated
solutions of EPIKOTE 862 were prepared at 1000 mg/1.

For the test with 0. mykiss, dilutions of the saturated solution of EPIKOTE
862 resulted in a series of mean measured concentrations from 4 4 to 0.1
mg/l. By the end of each exposure period the concentrations fell by an
average of 11 to 25% of the initial measured concentrations.

For the test with D. magna, dilutions of the saturated solution of EPIKOTE
862 resulted in a series of initial measured concentrations from 7.4 to 0.24
mg/l. By the end of the 48 h exposure period the concentrations fell by 8 to
26% of the initial measured concentrations.

For the test with S. capricornutum, dilutions of the saturated solution of

EPIKOTE 762 resulted in a series of measured concentrations from 10 to 0.31
mg/1l. By the end of the 72 h exposure period the concentrations fell by 34

to 44% of the initial measured concentrations.

The acute toxicity of EPIKOTE 862 to O. mykiss was determined in a 96 h
semi-static, sealed toxicity test with daily renewal of the test media.

~Based Upon mean measured concentrations of EPIKOTE 862 in the test media
over the relevant exposure periods the 24, 48, 72 and 96 h LC5p values have
been calculated to be respectively 1.1, 0.73, 0.55 and 0.55 mg/1.

The acute toxicity of EPIKOTE 862 to D. magna was determined in a 48 h
sealed static toxicity test without renewal of the test media. Based upon
mean measured concentrations of EPIKOTE 862 in the test media over the
duration of the test the 24 and 48 h EC5g values have been calculated to be
respectively 3.2 and 1.6 mg/1.

* Shell trade name
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The toxicity of EPIKOTE 862 to S. capricornutum was determined in a 72 h
sealed growth inhibition test in which the test medium was not renewed.
Based upon mean measured concentrations of EPIKOTE 862 in the test media
over the duration of the test and an analysis of the concentration of
chlorophyll a in the test media at the end of the test the 72 h ECgq has

been calculated to be 1.8 mg/l. The NOEC of EPIKOTE 862 to S. capricornutum
was calculated to bte 0.24 mg/l.

0. 22 (e

H.C. Volger Ph.D., Manager & Director Research,
Shell Research Limited,

Shell Research Limited,
Sittingbourne Research Centre,
Sittingbourne, Kent, ME9 8AG, England.

Date: :5—';7 47:3
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1. INTRODUCTION
The acute toxicity of EPIKOTE 862 to the fish, Oncorhynchus mykiss, (rainbow
trout) the crustacean zooplankter, Daphnia Bagna, and the planktonic alga

Selenastrum capricgrputum was determined. These data were collected within
the framework of thae assessment of hazard associated with the manufacture,
transport, use and disposal of EPIKOTE 862.

2. MATERIALS AND METHODS

2.1 Sample

The sample of EPIKOTE 862 was received from Shell Nederland Chemie B.V. and
was given the laboratory reference number ST92/100 (Appendix A).

2.2 Toxicjitv tests

2.2.1 Test organisms

Oncorhynchus mvkiss Walbaum

Healthy Q. mykiss fingerlings were obtained from Zeals Trout Farm,
Wiltshire, (Batch No. RT/117) and acclimated to the test conditions for more
than nine days before use (Appendix B; Appendix C). A sample of ten of the
fish used in the test had a mean length of 2.9 cnm (range 2.8 to 3.2 cm) and
a mean weight of 0.74 g (range 0.16 to 0.34 g). The size of the fish were
below the size range recommended in the OECD guideline 203 5 + 1 cm (fish
acute toxicity test). However, the difference between the recommended and
actual size would not have affected the outcome of the test.

Daphnia magna (Straus)

D. magna, less than 24 h old, were taken from a laboratory culture. The
culture is derived from a strain obtained (via ICI Brixham Laboratory) from
I.R.Ch.A., France (Appendix B; Appendix C).

Selenastrum capricoynutum (Prinz)

S. capricornutum weve taken from a semi-axenic laboratory culture. The
culture is derived trom a strain (ATCC 22662) obtained from the American
Type Culture Collec:ion, Maryland, Ohio, U.S.A. (Appendix B; Appendix C).

2.2.2 Preparation ¢f test media

EPIKOTE 862 was not wholly soluble in water and did not form a homogeneous
and stable dispersicn on contact with water. Saturated solutions of EPIKOTE
862 were prepared bv mixing 1000 mg/1 EPIKOTE 862 with dilution
water/culture medium appropriate to each test (Appendix C) for 24 h in
sealed vessels with minimum headspace. As a result of the components of
EPIKOTE 862 having similar solubilities in water, dilutions of the saturated
solution were prepared at 500, 250, 125, 31 mg/l for the D, magna and §S.
capricornutum tests. and in addition, 15.6 mg/l for the test with 0. mykiss,
in dilution water/culture medium. After mixing the contents of each vessel
were allowed to stawnti for 1 hour before drawing-off the aqueous phase for
subsequent testing.
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2.2.3 Test methods

The range of concentrations used in the definitive tests that are described
below were based upon the results of range-finding work.

0. mykiss: A sealed 96 h semi-static toxicity test was carried out with
daily renewal of the test media. The test vessels were 11 litre full-
volume, spherical, glass reaction vessels which were completely filled with
test medium. Quantities of dilutions of the saturated solution of

EPIKOTE 862 were added to the test vessels to give an approximately
geometrically spaced series ranging from 500 to 15.6 mg/l. An additional
vessel received no EPIKOTE 862 and served as a control. Ten Q. mykiss were
placed in each vessel. The vessels were then sealed with glass plates
ensuring that all air was excluded. The fish were not fed during the test.

At points throughout the test (3, 24, 48, 72 and 96 h) the fish were
observed and the numbers exhibiting toxic symptoms were recorded. The
symptoms were classified into one of five categories from (a) - no toxic
symptoms to (e) - dead (See Table 1). At 24 h intervals any dead fish were
removed and surviving fish were transferred to freshly prepared media. The
dissolved oxygen concentration and pH of the media in each test vessel were
determined at the start and end of the test and prior and subsequent to each
renewal of the test media. The total hardness and residual chlorine
concentration were determined in all fresh test media. The temperature of
water in an aquarium adjacent to the test vessels was determined at hourly
intervals throughout the test.

D. magna: A sealed 48 h static toxicity test was carried out without

renewal of the test media. The test vessels were 150 ml Erlenmeyer flasks
which were completely filled with test medium. Quantities of the saturated
solution of EPIKOTE 852 and dilutions of it were added to the flasks to

give approximately geometrically spaced series of application rates ranging
from 1000 to 31 mg/l. There were two replicate flasks at each test
concentration. Two further flasks received no EPIKOTE 862 and served as
controls. Ten D. magna, less than 24 h old were added to each flask. The
flasks were then sealed with black screw-on lids that excluded air from the
vessel. After 24 and 48 h the numbers of immobilised D. magna were recorded.
D. magna were considered to be immobile if, when the contents of the flask
were briefly swirled they did not swim during a 15 second period of
observation. The pH and concentration of dissolved oxygen were determined in
each of the test media at the start and end of the test. The total
hardness of the control medium was determined at the start of the test. The
temperature of water in a flask adjacent to the test vessels was determined
at hourly intervals throughout the test.

S. capricornutum: A 3 day sealed growth inhibition test was carried out.
The test vessels were 300 ml full-volume Erlenmeyer flasks which were
completely filled with test medium. Quantities of the saturated solution of
EPIKOTE 862 and dilutions thereof in algal growth medium were added to the
flasks to give approximately geometrically spaced series of application
rates ranging from 1000 to 31 mg/l. There were four flasks at each
concentration. Seven further flasks received no EPIKOTE 862 and served as
controls. Three out of each set of four flasks containing EPIKOTE 862 and
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six of the control flasks were then inoculated with sufficient §.
capricornutum cells to achieve a concentration of 5000 cells/ml. The cell
concentration in each flask was then checked using a Coulter Multisizer
(Appendix B). The remaining flasks (one control and six flasks containing
EPIKOTE 862 ) were not inoculated and were used to determine particle counts
in the absence of §. capricornutum. Two glass marbles were placed in each
flask to ensure good mixing during incubation. The flasks were sealed with
glass stoppers and then incubated in a cooled orbital incubator (100
cycles/min) under constant illumination (~3000 lux) at a nominal temperature
of 22-26°C.

At the end of the test the growth of the cultures in the flasks was
determined by measuring the chlorophyll ga concentration of a sample taken
from each flask. Chlorophyll a concentration was determined by boiling the
sample with methanol, filtering it and measuring the absorbance of the

filtrate with light of wavelength 665 nm and 750 nm (Talling and Driver 1963).

At the start and finish of the test the PH of each test medium was
determined using the method described in Appendix C. The temperature in the
test incubator was monitored at hourly intervals throughout the test.

2.3, Chemical analysis

For each of the toxicity tests samples of the test and control media were
analysed at the start and conclusion of each exposure period to determine
the concentration of EPIKOTE 862 present. Full details of the sampling and
analytical method procedures are presented in Appendix D.

2.4 Statistics

O. mykiss: The 24, 48, 72 and 96 h LCs5g values (those concentrations causing
a 50% mortality after 24, 48, 72 and 96 h exposure) were calculated with
their 95% confidence limits using the moving average angle method (U.S.
Environmental Protection Agency, 1985).

D. magna: The 24 and 48 h LC5g values (those concentrations causing
immobilisation of 50% of the D. magna exposed for 24 and 48 h) were
calculated with their 95% confidence limits using the moving average angle
method (U.S. Environmental Protection Agency, 1985).

S. capricornutum: Effects were evaluated by expressing chlorophyll a
concentration as a percentage of mean control chlorophyll a concentration.
72 h ECgg values (those concentrations causing a 50% reduction in growth by
comparison with mean control growth after 72 h) were calculated with their
95% confidence limits by probit analysis using logyp. transformed
concentration values (Finney, 1971). The highest no observed effect
concentration was calculated using Williams' test (Williams, 1971, 1972).
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3. RESULTS

3.1 Water quality

The results of the water quality determinations are summarised below and
presented in full in Appendix C.

Parameter 0. mykiss D. magna S. capricornutum
Temperature (°C) 16 to 17 21 to 23 21 to 24
pH 6.9 to 7.9 7.7 to B.5 8.0 to 10.3
Dissolved oxygen (mg/l) 7.9 to 10.4 8.0 to 9.2 N/D
Total hardness (mg/1) 254 to 268 174 N/D

(as CaCO3)
Residual chlorine (mg/l) 0.02 to 0.04 N/D N/D

(N/D not determined)

The water quality parameters were generally in the preferred ranges for all
of the tests. However the following should be noted.

The total water hardness recorded during the test with Q. mykiss was above
the preferred maximum of 250 mg/l (CaCO3) according to the OECD guideline
203 (Fish, Acute Toxicity Test). The recorded range of 254 to 268 was not
regarded sufficient to jeopardise the outcome of the study. The pH recorded
during the test with S. capricornutum was within the OECD guideline 207
(Alga, Growth Inhibition Test) of + 1 pH unit between all flasks at the
start of the test. By the end of the test, 72 h later, the pH in the flasks
containing the control medium and at measured concentrations of 0.24, 0.48,
0.93 and 2.0 mg/1 EPIKOTE 862 had risen by more than 1 unit. This reflects
good algal growth and is not regarded as sufficient to jeopardise the
outcome of the study.

3.2 Toxicity tests

3.2.1 Analysis of aquatic toxicity test media

The results of the analysis of the aquatic toxicity test media are presented
in Appendix D.

Figure D1, shows HPLC chromatograms of a standard solution of EPIKOTE 862
and of extracts from fresh and aged saturated solutions. The ageing of
solutions appeared to provide shorter retention time, probably more water
soluble material, probably alcohols formed by hydrolytic opening of the
opoxide groups. These were not present to any significant extent in the
EPIKOTE 862 standard. Because they were produced from the major components
of the test substance, the concentration of these shorter retention time
components would be a function of the amounts of the major components of
EPIKOTE 862 which dissolved, and not of the loading rate used to prepare the
water accommodation fraction. For that reason, dilution of a saturated
solution was the appropriate experimental technique to use for this study.

|
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For the test with 0. mykiss, dilution of the saturated solution of EPIKOTE
862 prepared at 1000 mg/1l resulted in a series of mean measured
concentrations ranging from 4.4 to 0.1 mg/l at the start of the 24 h
€Xposure periods. At the start of the first exposure period, the mean
measured concentrations were about 50% of the mean measured concentrations
at the start of the subsequent three €Xposure periods. The reasons for this
were not investigated further. By the end of each e€Xposure period measured

concentration.

For the test with D. magna, the saturated solution of EPIKOTE 862, prepared
at 1000 mg/1, and the dilutions, resulted in a series of measured

eéxXposure period. The fall in concentrations over the 48 h exposure period
ranged from 8 to 26% of the initial measured values.

For the test with §. capricornutum, the saturated solution of EPIKOTE 862,
prepared at 1000 mg/l, and the dilutions, resulted in a series of measured
concentrations ranging from 10 to 0.31 mg/l at the start of the 72 h
eéxposure period. The fall in concentrations over the 72 h exXposure period
ranged from 34% to 44% of the initial measured value.

The results of the toxicity tests are expressed in relation to measured
concentrations of EPIKOTE 862 in the test media.

3.2.2 Oncorhvynchus mykiss

The results of the toxicity test with 0. mykiss are given in Table 1.
Figure 1 is a plot of mortality of 0. mykiss after 96 h exposure to a range
of measured concentrations of EPIKOTE 862,

All of the Q. mykiss died after 4 h exposure to 4.0 mg/l of EPIKOTE 862. By
the end of the test all of the 0. mykiss had died at 4.0, 1.2 and 0.97 mg/1
and 50% had died at 0.55 mg/l. There were no mortalities or sublethal
effects of EPIKOTE 862 to Q. mykiss at 0.24 and 0.16 mg/1.

The LC50 values, calculated on the basis of mean determined concentrations
of EPIKOTE 962 in the test media together with their 95% confidence
intervals are summarised below

LCsp (mg/1) 95% Confidence interval (mg/1)
24 h 1.1 0.99-1.28
48 h 0.73 0.58-0.93
72 h 0.55 0.41-0.69
96 h 0.55 0.41-0.69

3.2.3 Daphnia magna

The results of the toxicity test wicth D, magna are given in Table 2.
Figure 2 is a plot of the percentage of D. magna immobilised after 48 h
eéXposure to a range of mean measured concentrations of EPIKOTE 862.

After 48 h exposure to EPIKOTE 862 all of the D. magna were immobilised at
6.6 and 3.4 mg/1. At 1.6 mg/l of EPIKOTE 862, 55% of the D, magna were
immobilised by the end of the 48 h eXposure period.
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The 24 and 48 h EC5p values, calculated on the basis of mean determined
concentrations of EPIKOTE 862 in the test media over the duration of the
test were 3.2 mg/l and 1.6 mg/l respectively (95% confidence intervals 2.4
to 4.7 mg/l and 1.2 to 2.2 mg/l respectively).

3.2.4 Selenastrum capricornutunm

The results of the toxicity test with §,. capricornutum are given in Table 3.
Figure 3 is a plot of the measured concentration of EPIKOTE 862 versus
growth inhibition measured by the concentration of chlorophyll a in the test
cultures at the end of the test. Based on the reduction in chlorophyll a
relative to controls EPIKOTE 862 in the test media, the 72 h ECgq to

S. capricornutum was calculated to be 1.8 mg/l (95% confidence intervals 1.5
to 2.1 mg/l).

The highest no observed effect concentration (NOEC) of EPIKOTE 862 to
S. capricornutum was calculated to be 0.24 mg/l.

Signed: CﬁZA \jA/- (Study Director)
Date: é/ 4/67?A;§~

\3
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Table 1 - Toxic symptoms exhibited by 0. mykiss exposed to a

range of concentrations of EPIKOTE 8462

Observation time and symptom classification”

Mean [T LT R R R R L LT
measured of 3h 26 h 48 h 72 h
concentration AT I e Rt R R R R D R L i
of EPIKOTE 862 a b ¢ d e a b ¢ d e a8 b c d e a b ¢ d e a
(mg/ 1)
Control 10 10 10 10 10 10
0.16 10 10 10 10 10 10
0.24 10 10 10 10 10 10
0.55 10 10 10 10 5 5 5
0.97 10 10 9 1 10 10
1.2 10 10 10 10 10
4.0 10 6 4 10 10 10

Symptoms classification

(a) Number of fish exhibiting no toxic symptoms.

(b) Number of fish swimming normally but exhibiting toxic symptoms e.g. increased cough fregquency,
hyperventilation.

(c) Number of fish swimming abnormally e.g. on side or back.

(d) Number of fish immobilised e.g. lying on bottom of tank or floating at surface, but still
alive. Fish in this category were removed from the vessels and their numbers added to the total
in category ‘e’ at subsequent observations.

(e) Number of fish dead.
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Table 2 - Immobilisation of D. magna exposed to a range of

concentrations of EPIKOTE 862

Mean
measured Number of Number immobilised
concentration D. magna
of EPIKOTE 862 24 h 48 h
(mg/1)

Control 10 0 0

10 0 0

0.23 10 0 0

10 0 0

0.4 10 0 0

10 0 0

0.79 10 0 0

10 0 0

1.6 10 0 5

10 0 6

3.4 10 9 10

10 3 10

6.6 10 10 10
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Table 3 - Growth of $. capricornutum cultures exposed to

a range of concentrations of EPIKOTE 862

Mean Mean
measured Chlorophyll a Mean chiorophyll a Chlorophyll a percent reduction
concentration concentration concentration concentration in chlorophyll a
of EPIKOTE 862 att=72h (ug/\) as a % of compared to
(mg/ L) (ug/l) controls controls
Control 130 139 128 - -
146 121
107 125
0.24 126 115 99 10
103 81
116 91
0.48 121 103 95 19
115 90
74 58
0.93 110 99 86 22
98 66
89 70
2.0 * 61 - 52
48 37
74 S8
4.2 35 35 28 72
3 25
39 n
6.3 21 13 17 89
9 7
- 10 8

* Sample mistakenly discarded.

7
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APPENDIX A
Title: COMPOUND CONTROL REPORT (Expt. Number 4607)
Test substance

Identity of the test substance

The data for the test substance released for use in this experiment are
tabulated below.

NAME EPIKOTE 862
CODE NUMBER L1262
BATCH (& OTHER) NUMBERS Tank 1126; Indent 9450/9909

TOXICOLOGY REF. NUMBER ST92/100

SOURCE Shell Nederland Chemie B.V., Pernis

DATE RECEIVED 31st March 1992

APPEARANCE Clear colourless viscous liquid

CHARACTERIZATION Actual analysis
Viscosity @ 25°C 3.51 Pa.s (ASTM D 445)
Epoxy group content 5900 mmol/kg (SMS 2026)
Colour (Pt/co) 45 (IS0 2211)

Ref. Certificate of analysis dated 24-03-92 supplied
by Shell Nederland Chemie B.V.

No claim of GLP compliance is made in respect of these
data.

DATE RELEASED 9th April 1992

Storage of this test substance

Following its arrival in Compound Control this test substance was stored
in the dark at ambient temperature.

2|
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Stability of this test substance

The data sheet (EK1.1.102) supplied with this sample stateq that, provided
EPIKOTE 862 was stored at normal temperatures in such s way that,moisture is
excluded, the storage life should be at least one year. The Storage conditions
employed complied with this provision, and therefore I consider that the test
substance was stable for the duration of this study.

Responsible 7 ////////’_3 30 October 1992
Practitioner ”/:;;L§2%7 '//////

&?si ure) (date)
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APPENDIX B
Title: MAINTENANCE/CULTURE OF TEST ORGANISMS (Expt. Number 4607)

The test organisms used in this experiment were maintained and cultured as
described below.

1. Procedure for the maintenance of Oncorhynchus mykiss Walbaum

0. mykiss for use in toxicity tests are obtained from commercial hatcheries.
On arrival at the laboratory the fish are given a batch number and are '
inspected for signs of disease. The fish are placed in ~300 1, circular, self-
cleaning, fibre-glass tanks at a density appropriate to their size. The tanks
receive a continuous flow of temperature controlled water of a suitable and
defined quality (Appendix C). The fish are fed a maintenance ration of
Mainstream Trout Food No. 03 (BP Nutrition Ltd.), the quantities fed
depending upon the size and age of the fish and the temperature of the

water. Fish mortalities and dissolved oxygen concentration in the tanks are
recorded daily. The fish are held in a temperature controlled room, 13-17°C,
under artificial light with a 16 h light 8 h dark cycle. The fish are deemed
acceptable for testing if the cumulative mortality in the batch is less than
S% over a 7 day period preceding the test. The stock is not used for testing
if mortality exceeds 5% or if disease is apparent.

After a 48 h settling-in period, the fish are acclimated to the test
conditions for a minimum of 7 days before a test begins. They are not fed in
the 24 h preceding a test. At the conclusion of each test a sample of ten
fish used in the test are weighed (wet weight) and measured (fork length).

2. Procedure for the culture of Daphnia magna (Straus)

The laboratory culture of D. magna is derived from a clone held at ICI
Brixham Laboratory. The ICI clone was itself obtained from the Institut
National de Recherche Chimique Applique (I.R.Ch.A.), France.

For the first 14 days the D. magna are cultured in 1 litre pyrex glass
beakers containing 0.8 litre of reconstituted freshwater (Appendix C). From
Day 15 onwards they are cultured in a 2 litre beaker containing

1.5 litre of reconstituted freshwater. Each vessel and its contents are
referred to as a 'culture'. New cultures are started with animals less than
24 h old, at a density of about 12 per litre. The cultures are held in a
temperature controlled room, nominally 18-22°C, under artificial light in a
16 h light 8 h dark cycle. The cultures are fed daily with a concentrated
suspension of Chlorella vulgaris to give a concentration of approximately
0.10 x 106 cells/ml. The C. vulgaris is obtained from a 5 litre culture
grown under semi-axenic conditions. Prior to use the C. wvulgaris is
concentrated to about 100-200 x 10% cells/ml by filtration and resuspension
in reconstituted freshwater (Appendix C). The C. wvulgaris is stored in a
refrigerator at 4°C and used within one week.

The water in the culture vessels is renewed twice weekly. Young are removed
daily using a pipette (if not required for testing) or sieve (56 mesh/cm).
Cultures are discarded when 28 days old.
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Young for use in acute toxicity tests are collected from the third brood
onwards of cultures aged between 15 and 28 days. 24 h before a test is set
Up. any young present in the cultures are removed and discarded.
Approximately 23 h later, young for use in the test are removed from the
parent culture vessel and transferred to fresh culture medium. The young are
then left for one hour before selecting actively swimming individuals for
use in the test,

Young for testing are not taken from cultures which contain adults bearing
ephippia; these cultures are discarded.

3. Procedure for the culture of Selenastrum capricornutum (Prinz)

Axenic stock cultures of §. capricornutum are maintained on agar plates.
These are used to inoculate liquid cultures which, while in exponential
phase growth, are in turn used to inoculate test solutions.

Source

The axenic strain of §. capricornutum (ATCC 22662) was obtained from the
American Type Culture Collection, Maryland, Ohio, U.S.A.

Maintenance of cultures

Agar plates are prepared by adding 1.5% mass/volume agar to liquid medium
(Appendix C) prior to autoclaving. On cooling the agarified medium is poured
into 9 cm diameter sterile plastic petri dishes and allowed to set. The
algal cultures are streaked onto these plates and maintained under
continuous illumination at 18-22°C in a Gallenkamp vertical incubator. The
cultures are renewed approximately every fortnight.

Cultures in liquid medium (Appendix C) are initiated with cells transferred
on a sterile loop from an agar plate. The cultures are grown as 100 ml batch
cultures in 250 ml Erlenmeyer flasks for up to 4 days. The cultures are
maintained at 22-26°C in a Gallenkamp orbital incubator under constant
illumination (~ 3000 lux).

Inoculation of test cultures

The quantity of inoculum introduced into each test vessel is sufficient to
give a concentration of 5000 cells ml/1. The cell concentration of an
exponentially growing stock culture is measured using a Coulter Multisizer
and the required inoculum volume calculated. All flasks used for a
particular test are inoculated from the same stock culture.
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APPENDIX C
Title: WATER QUALITY (Expt. Number 4607)

INTRODUCTION

The quality of the medium in which organisms are held, prior to and during
toxicity tests, can influence the results of the tests. This report gives
details of the quality of the media used for acclimation/culture, and for
testing, in the experiments described in the main report.

MATERIALS AND METHODS

Source and treatment

Oncorhynchus mykiss

The water used for maintenance of stocks and for the toxicity test with

0. mykiss is the laboratory mains supply. The water comes from two pumping
stations (Highstead and Eastling) controlled by the Mid Kent Water Company.
The water is obtained from bore holes in the chalk of the North Downs. The
only chemical treatment prior to its arrival in the laboratory is
chlorination to 0.1 mg/1.

In the laboratory the water is filtered (PALL MDY 1001 Y400) to remove all
particles larger than 15 um (90% of particles greater than 10 um) and
passed through activated carbon filters (Cano model CT) to remove chlorine
and organic contaminants. Both particle and activated carbon filter
cartridges are renewed as recommended by the manufacturers. Heat exchange
units (stainless steel and perspex) are used to adjust the temperature of
the water. Prior to use in tests the water is vigorously aerated for
several hours to ensure that no residual chlorine remains.

Samples of the water, after filtration but before aeration, are taken

at approximately 6 month intervals and analysed for a number of parameters
(Table C.1). These analyses are carried out by Mid Kent Scientific Services
Limited.

Daphnia magna

The water used for the culturing and testing of D. magna is a reconstituted
fresh water prepared by dissolving the following amounts of Analar grade
salts in Millipore "Milli-Q" filtered water:-

NaHCOq 192 mg/1
CaS0y . 2H,0 120 mg/1
MgSO,, . 7H50 240 mg/1
KC1 8 mg/1

This recipe has been recommended as one suitable for producing a 'hard'’
water by the U.S. Environmental Protection Agency (1975).

Before use for culturing, a soil extract is added to the reconstituted fresh
water at a rate of 20 ml/l. The soil extract is prepared by autoclaving

100 g soil per litre of Millipore "Milli-Q" filtered water for 15 minutes at
120°C. Solids are removed by filtration through Whatman GF/C paper.

1S
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Selenastrum capricornutum

A nutrient medium is prepared by dissolving Analar grade salts in Millipore
"Milli-Q" filtered water. Nutrient concentrations are those described by
Miller and Green (1978) except that boric acid is present at 105% ug/l

(184 ug/l in Miller and Green), and sodium bicarbonate at 50 mg/1

(15 mg/1l in Miller and Green).

The medium (excluding sodium bicarbonate) is autoclaved at 1.0 kg/cm2 for
15 min. On cooling, 20 ml/l of a 0.45 sm millipore-sterilised solution of
sodium bicarbonate (2.5 g/1) is added to yield a final concentration of
50 mg/1l in the nutrient medium.

Water quality during stock culture, maintenance and acclimation
d _acclimation

0. mykiss: The temperature of the water is monitored at hourly intervals by
a computer controlled thermocouple system which outputs to a dedicated
microcomputer. Temperature data are stored on the hard disc and can be
retrieved either as hard copy for visual inspection and reporting or on
magnetic tape for archiving. The pH, concentration of dissolved oxygen, and
total hardness are checked weekly. The pH measurements are made with a
calibrated pH meter. The dissolved OXygen measurements are made with a YSI
57 dissolved oxygen meter calibrated in air saturated water immediately
prior to use. Total hardness is determined by titration against EDTA in the
presence of ammonia buffer and a suitable indicator.

D. magna: The temperature of water in a beaker adjacent to the cultures
is monitored and the pH, dissolved Oxygen concentration and total hardness
of each batch of culture medium used are checked, using the system and
procedures described for 0. mykiss.

S. capricornutum: The temperature in the incubator is monitored using the
system described for 0. mykiss. The pH of the media is checked prior to use
with a calibrated pH meter.

Water quality during tests

Q. mykiss: The water temperature in a vessel adjacent to the test aquaria
was monitored as described previously. The pH and dissolved oxygen

described previously.

S. capricornutum: The temperature in the orbital incubator was monitored
as described previously. The PH of the control and each test media was
determined at the start and conclusion of the exposure period.
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RESULTS

Quality of laboratory mains supply

The most recent data set and the range of values obtained since monitoring
of the laboratory water supply began are given in Table Cl.

Water quality during the acclimation of O. mykiss and the culture
of D. magna and S. capricornutum

The results of the determinations are given in Table C2 (Q. mykiss),
Table C3 (D. magna) and Table C4 (8. capricornutum).

Water quality during toxicity tests

The results of the determinations are given in Table C5 (Q. mykiss),
Table C6 (D. magna) and Table C7 (S. capricornutum).

REFERENCES

Miller, W. E. and Green, J. C. (1978).

The Selenastrum capricornutum (Prinz) algal bottle test.
EPA-600/9-78-018.

U.S. Environmental Protection Agency (1975).

Methods for acute toxicity testing with fish, macro-invertebrates and
amphibians.

EPA-660/3-75-009.
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Table Cl - Quality of laboratory mains supply, after filtration (10 um)

and passage through activated carbon.

Parameter Overall range Latest value
(12/10/89 - 26/5/92) (26/5/92)
(n = 5)
CONDUCTIVITY 519 534 522 (ps/cm)
pH 7.0 7.5 7.4 )
SAT. INDEX -1.08 -0.1 ND (NO)
TOTAL SOLIDS 205 365 364 (mg/1)
ALKALINITY 254 264 264 (mg/1)
CARBON DIOXIDE ND - ND ND (mg/1)
TOTAL HARDNESS 273 285 285 (mg/1)
PERMANGANATE VALUE <0.04 0.12 ND (mg/1)
TOTAL CHLORINE <0.02 0.02 <0.02 (mg/1l)
PHENOL <0.5 <5 <5 (pg/l)
TOTAL CALCIUM 106 110 110 (mg/1l)
TOTAL MAGNESIUM l.6 2.6 2.6 (mg/1)
TOTAL IRON <0.01 <0.02 <0.01 (mg/1)
TOTAL MANGANESE <0.02 <0.02 <0.02 {(mg/1)
TOTAL MERCURY <0.2 <0.2 <0.2 (ugll)
TOTAL LEAD <5 <S5 <5 (ug/l)
TOTAL CADMIUM <0.5 <0.5 <0.5 (ug/l)
TOTAL ARSENIC <5 <5 <5 (pg/l)
TOTAL COPPER <0.02 0.09 <0.02 (mg/1)
TOTAL ZINC <0.02 0.03 0.03 (mg/1l)
TOTAL SODIUM 10 11 10 (mg/l)
TOTAL POTASSIUM 1.0 1.4 1.1 (mg/l)
CHLORIDE 17 19 19 (mg/1)
FLUORIDE 0.09 0.10 0.09 (mg/1)
NITRATE 3.9 4.0 4.0 (mg/1l)
NITRITE <1 4 <l (ug/l)
ORTHO PHOSPHATE 0.03 0.04 0.04 (mg/l)
TOTAL SILICA 9.6 11.4 9.6 (mg/1)
SULPHATE 4 6 6 (mg/1)
AMMONIACAL N <0.002 <0.01 <0.01 (mg/l)
ALBUMINOID N <0.002 <0.002 ND (mg/l)

ND = not determined
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Table C2 - Water quality during the acclimation of the Q. mykiss

i.e. two most recent sets of readings prior to test

|Date | 24.8.92 | 2.9.92 |
emperature (-C) (momitored at howrly intervals] | 15 - 17 |
| fotal water havdness (mg/L as Cacoy) 1 212 | 18 |
e R |
omcomtzation of dissolved oxygen (mg/L 1 9.8 | 9.8 |

Table C3 - Water quality during the culture of the parents of

the D, magna used in the test

I
|Date | 23.6.92 | 26.6.92 |
I |
l I
| Temperature (°C) [monitored hourly intervals] | 19 - 20 ]
|- m e mnststessssssssssssesisssisooosooosoosoos !
|Total water hardness (mg/l as CaCO03y) | 170 - 176 |
T L AR EER RS |
| pH | 8.1 - 8.1 |
| - o st nanaoessesssssoolissisoossoosoossoes |
|Concentration of dissolved oxygen (mg/1) | 10.4 - 10.6 |

Table C4 - Media quality during the growth of the

S. capricornutum starter culture

|Nominal temperature range (°C) | 21 - 23 |

|pH prior to use | 9.7 |
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Table C5 - Water quality during the test with 0. mykiss
I I I I I | I
ITime (h) | 0 | 24 ] 48 | 72 | 96 |
Sotueion tosno T e L% |
|Solution tested | Fresh | 0ld/Fresh | Old/Fresh | O0ld/Fresh | 01d |
Temporatane ragy e DT D YL Tresh | o1 I
|Temperature (°C) [Monitored | 16 - 17 |
lat hourly intervals] | |
| oo T |
[Total hardness (mg/l as CaC03) | 254 | - /260 | -/ 268 | - / 256 I -
e U RO S |
| | Control | 6.9 | 7.7/7.3 | 7.6/ 7.4 | 7.6/ 7.5 I 7.7 |
| pH oL LI I I
| | 31.2 mg/1 I 7.4 | 7.6/7.3 | 7.3/ 7.5 | 7.4/ 7.6 | 7.8 |
| e SORE SRR !
| | 62.5 mg/1 I 7.4 | 7.2/7.4 | 7.4/ 7.5 | 7.7/ 7.5 | 7.9 |
| eI LD T I T I
| | 125 mg/1 | 7.3 | 7.7/7.3 | 7.6/ 7.5 | 7.8/ 7.5 | 7.9 |
I R ORI AN A I
| | 250 mg/1 | 7.3 | 7.6/7.4 | 7.7/ - |-/ - I -
I TS S AR S !
l | 500 mg/1 | 7.3 17.7/ - [ - N B AV T
! R LR ST S |
I | 1000 mg/1 I 7.3 7.8/ - A e
R e TR S R ST S I
|Conc. of | I I I I I
dissolved| Control | 10.4 | 8.9/10.2 | 8.7/10.0 | 8.6/ 9.8 | 8.7 |
oxygen  |-r-oeeciooe T T N0 e |
| (mg/1) I 31.2 mg/1 | 10.2 | 8.7/10.2 | 8.5/ 9.8 | 8.3/ 9.9 | 8.3 |
I T T T |
| | 62.5 mg/ I ' 10.2 | 8.4/ 9.9 | 8.3/ 9.7 | 8.4/ 9.9 | 7.9 |
| T e T T T I
| | 125 mg/1 | 10.4 | 8.2/10.2 | 8.3/ 9.9 | 8.7/ 9.9 | 8.2 |
| e G GRS ISR |
| I 250 mg/1 | 10.2 | 8.0/10.4 | 8.2/ - I -7 - |-
! GRS L SR S !
I | 500 mg/1 9.9 | 8.9/ - I - L 2 I
| R RS I
I [ 1000 mg/1 I 9.8 | 9.2/ - R A
I I
I |
[Residual | [ | | ] | |
[chlorine | | 0.04 | - /0.04 Il - /004 | - /0.02 -
|conc. I | I I I I I
[(mg/1) | I I [ I I I
[

I
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Table C6 - Water quality during the test with D. magna

| Time (h) | 0 | 48 [
rmmeraure (°6) Momitored at hourly imtervalsl 1 21 - 23 |
oial haraness e/t as Gacon T e |
l';ﬁ""""""""""'°"""'"']'é;;;;;i""""""]"é'é"']"'é'i"":
| S
| S
| e T e T e
| e T T e T
| e T T s T
{ e e T e
}""""""""'"’"'"""""°']’é;;;;;i""'"""']"éié°°']"'éfé"":
| Conc. of dissolved oxygen (mg/l) |------=-----c-sss-s-ocecmoooosmoomomooos |
1 | 0.23 mg/l | 8.7 | 8.2 |
| e T T e
| FE
| {'i'é';;}i"""""']"é'é"'i"'é'i"°'l
| T e T e T
| }'é’é'gg}i"""""’]"é';'°']°"é'6""l
I |
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Table C7 - Temperature and PH during the test with §. capricornutum

Time (h) | 0 I 72 [
%é;;;;éééééi;éiféééiééLéé';;'AQQQi}-iééééiéi;}[ .... 2 - 2T |
_-_"'_['ééééééi-°'--'_--'----"'-_-_‘-_'-"--[---éjé'-_-[-'"iéfi‘--:
pH R e S |
| 0.24 mg/1 | 86 | 101 |
:'6-&égéé}i-----~-"'_'----------‘-'--']"-é-é'---[-'--ié'i--':
;-6'éiiéé}i"-'_"_"_--"-"'---""'-["-é~§"-']°'_-i6'é"':
:'ifé-éé}i'"-"-----_-"-"--'_'-'-"-i---éfi'--'[ '''' 08 |
:'i'é'éé}i"'_'_'-'_-‘-"--'-_-"-'-'--[---é'i-"-[ ____ 02 |
:_é'i'éé}i'-—"---_""_'-'--°"--_-'_-["‘é°i--_-[ """ 7|
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EPIKOTE 862: acute toxicity to Oncorhynchus mykiss,
Daphnia magna and Selenastrum capricornutum

4607

APPENDIX D

D.D. Lad

M.K. Baldwin

Chemical analysis of test media

an HPLC procedure for the analysis of the test media
for Epikote 862 is described, and the results of the
analyses are reported.

Qe 7y 17/%/ 1/52/%3,

(Signature) (Date)

%%




JuU - CONFIDENTIAL
SBGR.92.237

1. INTRODUCTION

A high-performance liquid chromatographic (HPLC) method was developed to
determine the concentration of EPIKOTE 862 in water. The substance is
extracted from the water using a Whatman ODS-2 octadecyl solid phase
extraction cartridge, then analysed by HPLC using a reversed phase column
with ultraviolet absorption detection. Calibration is by external
standardisation with solutions of EPIKOTE 862. The method is shown as
Attachment D1. The results of application of this method to the analysis of

aqueous test media from toxicity tests with Oncorhynchus mykiss, Daphnia
magna and Selenastrum capricornutum are reported. The test media were

saturated solutions of EPIKOTE 862 or dilutions thereof. The highest
concentration test medium was produced by mixing 1000 mg of the test
substance per litre of untreated medium, then using the aqueous phase. The
lower concentrations were produced by diluting the highest concentration
medium with untreated medium.

2. EXPERIMENTAL

a. Sampling and analysis programme for the test media

0. mykiss

The test media samples from the 0. mykiss tests were prepared freshly each
day for the duration of the test, which began on 7th September and finished
on llth September 1992. On each occasion a single sample of about 250 ml was
taken from the fresh and the old media with application rates of 0, 31.25,
62.5, 125, 250, and 500 mg/l, except where certain application rates had
been discontinued.

The test media samples from the D, magna and S. capricornutum tests were

taken at the start and at the end of the exposure periods. Samples for
analysis from these tests were received as follows: -

D. magna

30th June 1992, start of study (T = 0), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/1.

2nd July 1992, end of study, (T = 48 hours), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/1.
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S. capricornutum

7th July 1992, start of study (T = 0), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/l.

10th July 1992, end of study (T = 72 hours), one sample each from
application rates of 0, 31.25, 62.5, 125, 250, 500, and 1000 mg/l.

Note:- A portion of the control medium taken at each sampling time was used
for the determination of the percentage recovery during the analysis
procedure.

All samples were analysed on the day of receipt.

b. Analvsis recovery determinations performed with test media analyses

Analysis recovery determinations were performed by adding, at the time of
analysis, a known amount of the test substance in acetonitrile to a
sample of control medium.

3. RESULTS
a. Results of analysis of samples from the aquatic toxicity studies

The HPLC chromatogram of EPIKOTE 862 is complex, with at least nine
components being visible. Four of them are large compared with the rest, and
the concentrations of EPIKOTE 862 in samples are measured using those four
peaks. It is assumed that the extinction coefficients for UV light at 230 nm
are the same for equal weights of the four major components. That is a
reasonable assumption for an approximation, since the absorptions are
caused, predominantly, by the aromatic rings in the substance, and they will
not be influenced much by isomerism. The larger molecular weight components
will have more aromatic rings in them, because they contain more diphenylol
methane units, so the absorption will rise as the molecular weight
increases. A series of typical chromatograms is shown as Figure D1.
Chromatograms from saturated solutions, especially aged ones, showed early
peaks which were absent or at low abundance in the standard solutions. These
were not included in quantitative measurements. The results of analysis of
the test media for EPIKOTE 862 are shown in Tables D1, D2, and D3. They have
been rounded up to two significant figures. Analytical recovery data are
shown in Table D4, for which the addition concentrations were from 0.2 to
2.0 mg/litre. The percentage recoveries ranged from 109% to 90%.

For the test with O. mykiss, dilution of the saturated solution of EPIKOTE
862 prepared at 1000 mg/litre resulted in a series of mean measured
concentrations ranging from 4.4 to 0.1 mg/litre at the start of each of the
24 h exposure periods.

At the start of the first exposure period, the mean measured concentrations
of the dilutions, which ranged from 125 to 15.6 mg/litre, were about 50% of
the mean measured concentrations at the start of the subsequent three
exposure periods. The reasons for this were not investigated further.

3{
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By the end of each exposure period, measured concentrations fell by an
average of 11% to 25% of the initial measured concentration.

For the test with D. magna, the saturated solution of EPIKOTE 862, prepared
at 1000 mg/litre and then diluted, resulted in a series of measured
concentrations ranging from 7.4 to 0.24 mg/litre at the start of the 48 h
exposure period. The fall in concentration over the 48 h exposure period
ranged from 8% to 26% of the initial measured value.

For the test with §. capricornutum, the saturated solution of EPIKOTE 862,
prepared at 1000 mg/litre and then diluted, resulted in a series of measured
concentrations ranging from 10 to 0.31 mg/litre at the start of the 72 h
exposure period. The fall in concentration over the 72 h exposure period
ranged from 34% to 44% of the initial measured value,

Table D5 illustrates the way that HPLC profiles of extracts from fresh and
old saturated solutions of Epikote 862 compare with those from standard
solutions of that substance. The four components measured elute from the
HPLC system in the order A, B, C, D and, together, they comprise about 88%
of the total peak area. Comparing the relative areas of the four peaks for
the standard solutions with those from the extracts obtained during the D
magna test media, which was chosen as being representative of all of the
test media used in this study, there was little change in peak A, the size
of peak B had increased by about 10%, and peak C had increased by about 30%.
The relative size of peak D had approximately halved. The components eluting
later than peak D, which were not quantified, were much less prominent in
the extracts from the samples than in the standard solutions. These
differences are probably a reflection of the different water affinities of
the various components of Epikote 862. There were no major differences
between the profiles obtained with extracts from fresh and old saturated
solutions,
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Table D1 - Results of arelysis of test media for EPIKOTE 862 during the
0. mAkiss test
Namiral concentrations Corcentration of EPIKOTE 862 (mg/l)
of EPIKOTE 862 Day 0 Day 1 Day 2 Day 3 Day & Geametric mean concentration
(mg/\) Fresh Old Fresh Old Ffresh Old Fresh old Day 1 Day2 Day3 Day4 Overall

0 (control) 0.0 0.3 0.01 D.01 0.01 <«0.01 0.01 0.0 - 0.01 0.01 0.01 (0.00)

15.6 0.10 0.2 0.2 0.20 0.6 0.16 0.9 0.16 0.11 0.21 0.16 0.17 0.1

N5 0.16 0.15 0.32 0.2 031 0.1 036 0.2 0.16 0.27 0.26 030 0.2

62.5 0.3 0.27 0.66 047 0.73 0.7 0.7 0353 0.32 05 0.7 066 0.5
15.0 0.66 0.45 1.9 1.0 - - - - 0.54 1.7 - - 0.97
0.0 1.27 1.6 - - - - - - 1.2 - - - 1.2
S00 4.45 3.50 - - - - - - 4.0 - - - 4.0

Table D2 - Results of arelysis of test media for EPIKDTE 862 during the

D. magna test
Nomiral concentrations Corcentration of EPIKOTE 862 (mg/L)
of EPIKDTE 862 fresh medium (7=0)  Erd of test (T=2 days)  Geametric mean
(mg/1) mg/\
0 (control) 0.01 .01 .01
1.5 - 0.2 0.2 0.3
62.5 0.46 0.35 0.40
15.0 0.92 0.68 0.7
0.0 - 1.7 1.5 1.6
500.0 3.7 31 3.4

1000.9 7.4 5.9 6.6
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Jable D3 - Results of aralysis of test media for EPIKOTE 842 during the
S._capricormutum test
Naminal corcentration Corcentration of EPIKDTE 862 (mg/l)
of EPIKOTE 842 Fresh medium (T=0) Erd of test (T=3 days) Gearetric mean
(mg/L)
0 (control) <0.01 <0.01 0.0
NS 0.3 0.19 0.24
6.5 0.64 0.36 0.48
15.0 1.2 o.M 0.93
0.0 2.5 1.6 2.0
500.0 5.4 3.3 4.2
1000 10 6.6 6.3
Table D4 - Results of recovery determinations with EPIKDTE 862 acided to
blark media
Test Naminal Recovery (percent of that added)
concentration  Day 0 Day 1 Day 2 Day 3 Day &4
(mg/litre)
0. iss 0.2 109 104 3
0. mykiss 0.2 90 98 95
0. mykiss 2.0 93
0. mykiss 2.0 R
0. mkiss - 2.0 b
0. mykiss 0.5 107
0. iss 0.5 105
0. megra 2.0 %
0. mege 2.0 i
D._megre 1.0 100
D. magra 1.0 101
S. capricormutum 1.0 100 99
S. capricormutum 1.0 ) 104
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Table D> - Chromatographic profiles of EPIKOTE 862 standards and of extracts
from test media obtained during the D. magna test

Description Relative proportions of the four major
of sample HPLC peaks, assuming equal UV response (%)

Peak A(C) Ppeak B(¢)  peak c(c) peak D(¢)

2.5 pg/ml std. (@) 40.0 41.4 12.3 6.3
10  ug/ml std.(a) 40.4 40.9 11.9 6.8
Fresh 1 g/litre extract 37.5 443 15.4 2.8
Fresh 500 mg/litre extract 369 44,7 15.4 3.0
Fresh 125 mg/litre extract 36.9 44.3 15.6 3.2
Fresh 31.3 mg/litre extract 37.1 441 15.0 3.8
0ld 1 g/litre extract 36.6 440 16.3 3.2
0ld 500 mg/litre extract 36.1 45.0 16.8 2.1
0ld 125 mg/litre extract 35.3 45.0 16.6 3.1
0ld 31.3 mg/litre extract  133.9 45.8 17.3 3.0
2.5 pg/ml std. (b) 40.4 41.7 12.4 5.6
15  ug/ml std.(b) 40.2 40.7 12.2 6.9

(a) run with the fresh extracts
(b) run with the old extracts

(¢) = see figure Dl for the positions of these peaks in the chromatogram.
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Figure Dl - Typical chromatograms obtained during the analysis of test media

for EPIKOTE 862

(a) Standard solution containing 10 ug/ml of EPIKOTE 862
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(c) Extract from 72 hour old 125 mg/litre solution
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Figpure D2 - Tvpical chromatograms obtained during the analysis of test media
for EPIKOTE 862

(a) Extract from 72 hours old 31.25 mg/litre solution

(b) Extract from analysis recovery containing 1.0 mg/litre of EPIKOTE 862.

o N - T
Plot of data file: 'D:ERS.PTS
Late: @7-13-1992 Tune: 08:51:07
Gample Name: SAMPLE REC AT 1.0PPM
Star: Time: 2J)2Stop Time = 20.82Min. Scale= 4346Max. Scalez 186
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ATTACHMENT D1

METHOD FOR DETERMINING EPIKOTE 862 IN WATER

1. Summary

This method is intended for the determination of Epikote 862 in water at
concentrations down to less than 0.01 ppm m/m. The lower limit of
determination has not been established.

A Whatman ODS-2 octadecyl solid phase extraction cartridge, (200 mg/3 ml),
is pre-washed with acetonitrile, 5 ml, followed by distilled water, 20 ml.

A 100 ml portion of the aqueous sample is added to the reservoir and passed
through the cartridge at about 2 ml/min, followed by distilled water, S5 ml.
The eluate is discarded. The test substance is eluted from the cartridge
with acetonitrile, 5 ml, which is collected, adjusted to a known volume, and
analysed by HPLC.

2. Method

2.1 Sample Extraction

Because Epikote 862 will react slowly with water, the sample must be
extracted immediately and not stored. For each sample, take a 3 ml ODS 2
octadecyl Whatman solid phase extraction cartridge. Elute it with 5 ml of
HPLC grade acetonitrile followed by 20 ml of distilled water. Discard the
eluates.

Attach a sample reservoir onto the cartridge, then add a portion of the well
mixed sample of water. For samples containing nominal concentrations of

0.2 ppm or less of Epikote 862, a 100 ml portion is required. For
concentrations greater than 0.2 PPm, smaller portions are used. Pass the
water through the cartridge at about 2 ml/min, then pass through 5 ml of
distilled water. Discard the eluate. Add HPLC grade acetonitrile, 5 ml, to
the reservoir, and pass it through the cartridge at about 2 ml/min. Collect
the eluate in a.5 ml measuring cylinder and adjust the volume as necessary
to give extracts within the range of the standard solutions (see 2.3).
Along with each batch of samples, carry out the procedure with water to
which an accurate amount of the test substance has been added, for recovery
determination. Solutions containing approximately 0.2 mg/litre of the test
substance, made by adding a standard solution of the test substance in
acetonitrile to water, are convenient for the latter purpose.
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2.2 HPLC Conditions

2.

The following HPLC conditions are suitable for analysis of the sample
extracts.

Column . 250 mm by 4.4 mm ID Lichrocart Cartridge packed
with Supersphere 100 RP 18.
Mobile Phase - 60% Aceténitrile in water (v/v)
Flow : 1.0 ml/min.
Injection Vol. : 50 ul
~ Detector . Ultraviolet absorption at 230 nm.

3

Using the above conditions the chromatogram has nine peaks, out of which
the first 4 major peaks are monitored to determine concentrations of
Epikote 862. The retention time depends on the condition and age of the
column.

Measurement procedure

Calibrate the HPLC system by injecting standard solutions of the test
substance in acetonitrile. Primary standard solutions are made by
dissolving the appropriate substance in acetonitrile to produce solutions
containing 1.0 and 0.5 mg/ml. They are stable in the dark at 4°C, for

one month. The range of standards needed will depend on the sensitivity
of the HPLC equipment, but solutions containing 2.5 to 15.0 pg/ml of
Epikote 862 are normally suitable. These are stable for one week when
stored at 4°C in a refrigerator. When a linear response has been
established using the first four peaks, inject samples and standard
solutions in an interspersed manner. Measure the concentration of Epikote
862 in the extracts from samples by comparing the sizes of the four major
peaks in standards with those from samples. Measurements can be on a peak
to peak basis, in which case there will be a nominal concentration for
Epikote 862 based on each of the four peaks, or on the total peak area for
the sum of the four peaks, in which case only one concentration value is
obtained. The latter method was used in this study.

Calculate the concentrations of the test substance in the original water
sample by applying a correction to take account of the concentration
factor produced by the method.
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